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                                                         ABSTRACT
 
EMILY HOCH WEAVER: Contraceptive Practice in Indonesia:  
Did the Village Midwife Program Make a Difference? 
(Under the direction of Bruce Fried, PhD and Elizabeth Frankenberg, PhD) 
 
Forty years after Indonesia’s Family Planning Program was created, the country 
continues to struggle to meet the reproductive health needs of some of its hardest-to-reach 
populations. Over the last decade, contraceptive prevalence has stagnated and unmet need 
for contraceptives has risen. One Government initiative that provides reproductive health 
services is the Village Midwife Program, which was designed to address gaps in access to 
reproductive healthcare for rural women and has been in place since1989. The midwives 
are poised to expand safe motherhood promotion among the poor and hard-to-reach 
populations, improve accessibility and utilization of family planning services, and enhance 
the mix of contraceptives available to target populations (World Bank, 1991).  
Although provision of family planning services is one of the midwives’ core 
responsibilities, no research has explored the dynamic between the Village Midwife Program 
and contraceptive practice. Using data from the Indonesia Family Life Survey from 1993 to 
2007, this dissertation evaluates the linkages between village midwife availability, 
contraceptive prevalence and method choice using a fixed effects logit methodology to 
control for selective placement of midwives. Also evaluated is the midwives’ effect on the 
Government’s targeted priority populations. The study’s findings indicate that although 
village midwives did not affect contraceptive prevalence, for women using modern 
contraceptives, the village midwives influenced women’s method choice. Specifically, the 
midwives increased the probability of injectable contraceptive use by 10.5% in 2007 while 
 iv
decreasing the probability of oral contraceptive use by 5.5% in 2000 and 5.2% in 2007 and 
of contraceptive implants by 4.8% in 2007. Although the Government hoped that village 
midwives would channel women into longer-lasting methods such as intrauterine devices 
and implants, the women’s switching behavior indicates that the program succeeded in 
providing additional outlets for a preferred method type. Given the halt in contraceptive 
prevalence rate and rising unmet need in Indonesia, the Government should consider new 
approaches to promote longer-lasting methods focusing on demand-side issues such as 
information, education and communication campaigns and targeted approaches for women 
with unmet need.
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1. INTRODUCTION 
The United Nations added “universal access to reproductive health” to its Millennium 
Development Goals (MDGs) at the 2005 World Summit (http://www.unfpa.org/rh/index.htm). 
The target date (under Goal 5: Improve Maternal Health) to achieve “universal access to 
reproductive health” is 2015 (United Nations, 2011). This target is also considered an agent 
in the reduction of maternal mortality (another Goal 5 target). This long-awaited commitment 
to reproductive health by the United Nations is one of the most significant forward steps for 
reproductive health since the 1994 Cairo International Conference on Population and 
Development (ICPD). At the Cairo Conference, researchers, practitioners, religious groups 
and governments around the world for the first time came to a consensus that reproductive 
health is a right of men and women. The Cairo Conference defined reproductive health as: 
…a state of complete physical, mental and social well-being and not merely the 
absence of disease or infirmity, in all matters relating to the reproductive system and 
to its functions and processes. Reproductive health therefore implies that people are 
able to have a satisfying and safe sex life and that they have the capability to 
reproduce and the freedom to decide if, when and how often to do so. 
 
The Conference went on to affirm: 
Implicit in this last condition are the right of men and women to be informed and to 
have access to safe, effective, affordable and acceptable methods of family planning 
of their choice, as well as other methods of their choice for regulation of fertility which 
are not against the law, and the right of access to appropriate health-care services 
that will enable women to go safely through pregnancy and childbirth and provide 
couples with the best chance of having a healthy infant (Programme of Action of the 
United Nations International Conference on Population & Development, Paragraph 
7.2). 
 
 Since that time, provision of reproductive healthcare, including family planning 
services and information, has been recognized as a key intervention to the improvement of 
the health of women and children (WHO, 2004). Not only provision of access to 
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contraceptive methods, but also client method preference must be considered as part of 
reproductive health interventions that seek to meet this MDG and the guidelines established 
by the ICPD.  
 The Indonesian Family Planning Program has long been considered a success story 
of a nation’s long-term commitment to provide access to family planning services for its 
population. This commitment slowly transformed into goals aimed at family welfare and at 
meeting the reproductive health needs of Indonesian families. The program has received 
many accolades including receipt of the United Nations population prize in 1989 by 
Indonesia’s president, General Soeharto. Early on, National Family Planning Coordinating 
Board (BKKBN) officials developed a strong sense of pride in the program and established a 
training program to export its expertise and experience to assist nations elsewhere in Asia 
and in Africa. With this perspective, BKKBN leaders were eager to take a leadership role in 
population politics leading up to the ICPD; in fact, Indonesia’s President was invited to 
address the ICPD in Cairo, elevating Indonesia’s status in the population debate early-on 
(Hull, 2005).  
With the history of success and longevity of the Indonesian Family Planning 
Program, Indonesia makes an excellent case study of health systems innovation geared 
toward serving reproductive health needs at the population level. This dissertation evaluates 
one aspect of the Indonesian strategy, the Village Midwife Program, which aims to improve 
access to reproductive health for rural populations around the country.   
1.1 Background 
This section provides context for family planning services and the Indonesian Village 
Midwife Program. It outlines previous literature and provides a description of the theoretical 
framework that will guide this research. It ends with an overview of this current study’s aims, 
hypotheses, and motivation.  
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1.1.1 The Indonesian Family Planning Program 
Provision of family planning services in Indonesia has been a priority for decades 
and yet remains a challenge, given the geographic and cultural disparities within the 
country. The Indonesian Government (GOI) has employed several community-based 
strategies using skilled and unskilled workers to confront access issues and to provide 
adequate services for its population. In 1970 the GOI formed the BKKBN whose purpose 
was to serve as coordinating body between public and private sectors in the implementation 
of the GOI’s national Family Planning Program.  The BKKBN’s first initiative was a clinic-
based approach, which established village contraceptive distribution centers. The program 
was extended in 1984 to include an integrated health and family planning program approach 
that focused on increased community engagement. The BKKBN employed family planning 
field-workers to conduct family planning outreach in villages. The purpose of their visits was 
to distribute pills and condoms, visit contraceptive acceptors, recruit new acceptors, 
persuade community leaders to support the program, and coordinate program activities 
(Warwick, 1986). The family planning field-workers also liaised with community volunteers 
(kaders) who were recruited to help coordinate family planning efforts and distribute 
contraceptive methods in their absence (World Bank (WB), 1991). These volunteers 
organized monthly community gatherings and assisted health center staff. At that time, the 
average family planning field-worker was responsible for approximately 6 villages, visited 
each village four times a month and stayed for nearly five hours at each visit. Private 
midwives also helped to support the Family Planning Program by attending events 
(Warwick, 1986). This integrated, community-based approach to distribution and promotion 
of family planning was BKKBN’s main strategy in provision of family planning services in 
rural areas without other services until the late 1980s when the Village Midwife Program 
began (WB, 1991).  
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Contraceptives were provided without charge by the BKKBN’s Family Planning 
Program through the 1970s and 1980s. However, as the Program evolved, the Government 
initiated two campaigns to improve the financial sustainability of the program: a Blue Circle 
marketing campaign to encourage women to obtain contraceptives from private sector 
vendors, as well as a separate but parallel movement to encourage women’s independence 
from Government support by paying user fees for government-subsidized contraceptive 
methods (Jensen, 1996).  
The Indonesian Family Planning Program is viewed as hugely successful. Total 
fertility rates dropped from over 5.0 births per woman in the 1970s to 2.4 in 2007 (2007 
adjusted rate), and the contraceptive prevalence rate (CPR) increased from 18.3% in 1976 
to 57.9% in 2007 (Hull & Mosley, 2009; Statistics Indonesia & Macro International, 2008).  
At one time largely donor-funded, the Family Planning Program is currently financed 
by BKKBN, provincial and district budgets and other block grants, and managed at the 
district/municipal levels. Through the process of decentralization, the BKKBN lost direct 
authority over program implementation in 2004, including management of field staff and 
distribution of family planning commodities. To smooth the transition, the BKKBN and 
Ministries of Health and Home Affairs established minimum standards for maintaining quality 
of family planning services at the district level and created documentation for managers 
outlining the responsibilities and regulations.  In 2007, the central Government also passed 
new regulations emphasizing family planning programming that aligned with priorities 
outlined in the GOI’s Medium Term Development Plan. Despite these efforts, reports 
indicate that the family planning field-worker program has waned with decentralization of the 
GOI (Hull & Mosley, 2009). 
Currently, the contraceptive supply environment in Indonesia is multi-faceted with 
many different sources of potential supply that vary in diversity and density by geographic 
location. The main sources of clinical and non-clinical methods include public health clinics 
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(puskesmas), private providers (e.g., midwives, physicians, nurses and paramedics), and 
hospitals. A small percentage of non-clinical family planning supplies are provided by family 
planning field-workers and community volunteers. Community volunteers distribute pills and 
condoms that are provided to them by the family planning field-workers through their work in 
community health posts (posyandu).  
Indonesia still has many challenges to overcome with regard to meeting its family 
planning program goals. Some women struggle to maintain continuous use of modern 
methods due to constraints in access and quality of services, unreliable supply of 
contraceptives, and lack of education and acceptability (WHO, 2003). Since the early 2000s, 
DHS and BKKBN data have indicated a halt in the CPR, a decline in use among less 
educated women, as well as a small increase in unmet need (Hull & Mosley, 2009; Statistics 
Indonesia & Macro International, 2008). 
Although family planning trends are favorable overall, trends in method mix have not 
been aligned with the GOI’s goal of increasing the use of longer-lasting methods among 
appropriate populations. Intrauterine device (IUD) use has declined since the Village 
Midwife Program began in the early 1990s, while the use of injectable contraceptives has 
steadily increased (Table 1). Contraceptive implants have never been a popular choice for 
women, although the Government heavily promoted this type of method in the 1980s and 
1990s (Tuladhar, Donaldson, & Noble,1998).  
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Table 1. Contraceptive prevalence overall and by method type among 15-49-year olds 
in Indonesia, 1973-2007 
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1973 8.6 7.2 3.3 
    ⋅ 3.4   ⋅ 0.0  0 0.5 0 
1976 26.3 22.9 14.9 0.2 5.6 
  ⋅ 0.3  0 1.8 0.1 
1987 47.7 44.0 16.1 9.4 13.2 0.4 3.1 0.2 1.6 0 
1991 49.7 47.1 14.8 11.7 13.3 3.1 2.7 0.6 0.8 0 
1994 54.7 52.1 17.1 15.2 10.3 4.9 3.1 0.7 0.9 0 
1997 57.4 54.7 15.4 21.1 8.1 6.0 3.0 0.4 0.7 0 
2001 52.5 51.8 13.7 24.9 5.9 4.7 
  ⋅   ⋅ 0.2 2.4 
2002/03 60.3 56.6 13.2 27.8 6.2 4.3 3.7 0.4 0.9 0 
2007 61.4 57.4 13.2 31.8 4.9 2.8 3.0 0.2 1.3 0 
Source: United Nations, Department of Economic and Social Affairs, Population Division (2011). 
World Contraceptive Use 2010 (POP/DB/CP/Rev2010). 
 
1.1.2 The Indonesian Village Midwife Program 
The Village Midwife Program in Indonesia is an innovative and successful 
government initiative that has served to address gaps in access to reproductive healthcare 
for rural women since 1989. The main goals of the program were to expand safe 
motherhood promotion among the poor and hard-to-reach populations, improve accessibility 
and utilization of family planning services, and enhance the mix of contraceptives available 
to target populations. 
The Government established the Village Midwife Program by creating regional 
training programs for village midwives, taking students out of 3-year nursing degrees and 
providing them with an additional year of midwifery training. The midwives were then placed 
in villages around the country as part of the program. The program’s design thrust midwives 
into the role of linchpin for safe motherhood activities at the village level (e.g. to reduce 
maternal mortality) while serving an additional role in the delivery of family planning services 
through the provision of longer-lasting clinical methods.  
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In 1996 the BKKBN changed the educational requirements for the program. Three-
year midwifery academies were opened, which accepted women directly out of high school 
and trained them as village midwives. Previously trained village midwives were also required 
to complete the 3-year degree program in a midwife academy. The GOI has stopped 
subsidizing education for the Village Midwife Program, but, where funding is available, local 
governments continue to accept applicants from midwife academy graduates. Although 
trained midwives existed prior to the Village Midwife Program, they were mainly employed in 
health clinics and hospitals. As of 1987, only 5,000 of Indonesia’s approximately 67,000 
villages had a trained midwife (WB, 1991). By 2009, there were a total of 80,000 midwives in 
Indonesia, most of whom were trained through the Village Midwife Program (World Bank, 
2010). 
At the onset of the program, the village midwives’ core responsibilities were  
(1) provision of maternal and child health and family planning services;  
(2) promotion of community participation in villages;  
(3) supervision and technical guidance to community health volunteers and 
traditional birth attendants; and  
(4) medical referral of high risk pregnancies or in emergency delivery situations to 
local health clinics or regional hospitals. 
Village midwives were guaranteed a government salary for at least three years 
during which time they were also expected to establish a private practice that would sustain 
them after their public service tenure expired. For this reason, delineation between the 
village midwives’ public and private services is complicated and they are generally 
considered quasi-private providers (Frankenberg, Sikoki, & Suriastini, 2003).   
The BKKBN family planning program strategy includes advising women under the 
age of 30 to have two children, the first of which should be born after the age of 20 years 
old. Women over 30 and those with three or more children were to be advised not to have 
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any more children. Village midwives were viewed as a vehicle for promoting longer-lasting 
and/or clinical methods of contraception (i.e., IUDs and implants) for women and families 
who had already achieved their preferred family size in addition to providing an additional 
access point for contraceptive distribution. The program also aimed to target family planning 
services for specific groups who underutilized family planning services (e.g. uneducated 
women, low-income families, women in rural communities and in urban slums) and in areas 
with low access to family planning services (e.g., poor coastal areas, transmigrational 
communities and poor urban communities) (WB, 1991).  
Geographic targeting for the Village Midwife Program was to be based on average 
fertility and maternal mortality rates, although in practice this was not likely possible at the 
community-level. Planning documents from multilateral funding sources only cite crude 
death rate statistics (WB, 1991) and, at that time, Indonesia did not have a surveillance 
system in place to monitor maternal mortality at the village level. Family planning field-
workers collected detailed data on births at the village-level, and Indonesia performed a 
National Indonesia Contraceptive Prevalence survey in 1987 (through IRD/Westinghouse) 
that could have provided information about fertility and contraceptive prevalence rates. No 
specific criterion for maternal mortality or total fertility was set as a target for receipt of a 
village midwife. 
The Village Midwife Program has been successful in improving a variety of health 
outcomes including women’s receipt of iron tables, use of antenatal care for certain 
subgroups, use of skilled birth attendant (i.e., village midwives), decreased incidence of 
stunting in children, increases in body mass index for women of reproductive age and in the 
birth weights of their children (Frankenberg, Buttenheim, Sikoki & Suriastini, 2009; 
Frankenberg, Suriastini, & Thomas, 2005; Frankenberg & Thomas, 2001). However, some 
challenges have also emerged. A review of midwives’ effectiveness in West Java found that 
the midwives facilitated referral effectively but lacked knowledge in clinical management of 
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complications. This study also found that low coverage and levels of acceptability in the 
community hindered the usage of the midwives (D'Ambruoso et al., 2008).  
Today, the Village Midwife Program continues to be a mainstay of the GOI’s health 
services provision targeting (Hull & Mosley, 2009), and the use of midwives to improve 
health outcomes continues to be a prominent strategy embraced by the Indonesian 
Government. The GOI’s “Healthy Indonesia 2010” includes a goal to increase the midwife-
to-population ratio to 100 midwives per 100,000 population (WB, 2010). Training for 35,000 
midwives is planned in 2011 in the provision of IUDs (Syarief, 2010). Adequate distribution 
of midwives in rural areas continues to be a challenge. The Indonesian Ministry of Health’s 
2006 statistics indicated an overall ratio of 49 midwives per 100,000 people with a range 
from 8.9 to 74 midwives per 100,000 people.  
1.2 Previous literature 
1.2.1 Benefits of family planning and availability of method choice 
The benefits for women and children of providing access to family planning services 
are well-documented. Access to contraceptive methods reduces maternal and child 
mortality; allows for adequate birth-spacing thereby decreasing the risk of low birth-weight 
babies; prevents unwanted and high-risk pregnancies; and decreases unsafe abortions 
(Glasier, Gülmezoglu, Schmid, Moreno, & Van Look, 2006; WHO, 1995). The ability to 
manage fertility may also improve family circumstances by reducing stress on household 
resources including food, income and time (United Nations Population Fund, 2004). 
Scholars posit that family planning uptake has been a channel to increased economic 
development through smaller family sizes (Maralani, 2008; Schultz, 2009; Schultz & Zeng, 
1995). 
Contraceptive choice is an essential component of reproductive and sexual rights as 
defined by the ICPD. Access to a variety of contraceptive methods is also known to improve 
reproductive health outcomes. A systematic review of this issue found greater choice of 
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contraceptive methods to be associated with increased uptake of contraceptives, improved 
health outcomes, and lower rates of discontinuation (Gray, Smit, Manzini, & Beksinska, 
2006). Type of method chosen also affects contraceptive security for women, with those 
relying on short-term resupply methods more vulnerable to disruption in the supply chain 
(Ross, 2003).    
1.2.2 Program evaluation of health and family planning services  
Evaluation of health and reproductive health programs is complicated, given the 
multiple levels of influence (e.g. individual, household, community) on contraceptive use and 
method type and general lack of comprehensive, high quality data. The primary challenge is 
that programs are not randomly placed. Governments employ various targeting strategies in 
order to achieve different goals. They may target (1) the most accessible populations so as 
to achieve the largest impact; or (2) populations with low access to health services, and/or 
(3) populations with relatively high levels of need. While targeting is frequently essential to 
achieve program goals, it creates a complex statistical environment in which the evaluation 
of program impact must incorporate multiple levels of influence (e.g. multi-level modeling). 
Specifically, when programs are not randomly placed, any unobserved correlation between 
community- or individual-level determinants of health that relate to program placement and 
health outcomes may create bias in estimates of program impact.  
If purposive program placement were based only on observed characteristics, this 
correlation would pose no significant challenge to linking program impact with health 
outcomes. However, if placement is based on unobserved characteristics or causes any 
form of migration into program communities, estimates may be biased absent 
methodological means to control for this endogeneity (Angeles & Guilkey, 1998; 
Rosenzweig & Wolpin, 1986). For example, if a family planning program is targeted toward 
communities with relatively low contraceptive prevalence rates, then the correlation between 
the program presence and low contraceptive use would provide a downward-biased 
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estimate of the program’s impact. Although the program may have been somewhat 
successful in increasing contraceptive prevalence rates, a post program comparison with 
non-program communities (whose baseline CPR was relatively higher) may make it appear 
that program communities achieved little progress.  
Rigorous analyses of health programs in developing countries is also limited due to a 
lack of good data to control for determinants of health outcomes that are related to program 
targeting across multiple levels (e.g. individual, household, community, etc.). Attempts to 
estimate program effects using cross-sectional data has often produced confusing and 
biased results (Pitt, Rosenzweig, & Gibbons, 1993). Gertler and Molyneaux (1994) provide a 
brief discussion of such studies in Indonesia. Diez-Roux (1998) provides a detailed 
discussion of issues involved in multilevel analysis. 
As data availability allows, researchers in this field have used several different 
approaches that address these unobserved confounders at multiple levels to evaluate 
program impact. One approach to this type of evaluation is to allow for dependence of 
correlation of error terms across multiple levels of influence. Different examples of this 
approach are epidemiologic-based models such as event-history, discrete-time competing 
risks or proportional hazards models (Angeles, Guilkey, & Mroz, 1998; Curtis & Blanc, 1997; 
Entwisle, 1986; Koenig, Hossain, & Whittaker, 1997) and econometric analysis such as 
Generalized Method of Moments (Degraff, Bilsborrow, & Guilkey, 1997) or a multinomial 
multilevel model (Stephenson, Beke, & Tshibangu, 2008).  
Another common approach is to use fixed effects and difference-in-difference 
regressions to address concerns about bias due to selective program placement 
(Frankenberg et al., 2009; Frankenberg, Suriastini & Thomas, 2005; Frankenberg & 
Thomas, 2001; Gertler & Molyneaux, 1994; Rosenzweig & Wolpin, 1986). This method is 
appropriate when bias is caused by unobserved characteristics that are constant over time 
at the level of the fixed effect. 
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1.2.3 Reproductive health programs in other settings 
The ICPD conference consensus on reproductive health fueled additional impetus to 
provide access to safe, effective, affordable, and acceptable contraceptive methods for all 
populations. New strategies emphasized not only access to contraceptive methods, which 
were commonly supplied through non-clinically trained field-workers, but also access to 
reproductive health services provided by skilled healthcare workers. Many strategies to 
provide a variety of reproductive health services have been tried and tested with varying 
results, including the use of skilled birth attendants (e.g., midwives) and community-based 
workers.  
In West Africa, Ronsmans and colleagues (2003) found a significant link between 
decreased maternal mortality rates and use of a skilled birth attendant. Most of the births 
studied were home-based and in rural areas. Bernis and colleagues (2003) argue that 
skilled attendants with midwifery training are best placed to ensure the survival and safety of 
pregnant women and children. Licensed midwives were associated with a five-fold decrease 
in non-septic related maternal mortality in Sweden (Högberg, Wall & Broström, 1986).  In 
Thailand, an initiative to replace traditional birth attendants with certified village midwives in 
the 1960s resulted in a 50% reduction in maternal mortality by 1980 (Wibulpolprasert, 2000).  
The use of midwives to supply contraceptives is a strategy used in many settings 
given their intimate relationships with clients before, during and after childbirth. Promoting 
family planning counseling for women during the postpartum period is an especially 
common strategy that aligns well with midwifery services. A Cochrane review of the effect of 
education for postpartum women on contraceptive use found evidence that postpartum 
education influenced short-term contraceptive use (Lopez, Hiller, & Grimes, 2010). Steele, 
Curtis and Choe (1999) found service availability and the number of methods available in 
the community to have increased postpartum contraceptive adoption in Morocco.  
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Community-based distribution (CBD) of contraceptives also emerged as a means of 
extending access where field-workers could not provide a consistent and reliable source of 
supply for family planning services. CBD relies on nonclinical community-based family 
planning workers (or volunteers) and often targets rural communities that have reduced 
access to formal health care services.  This approach to contraceptive distribution has been 
effective in increasing access to and use of contraceptives in Indonesia and a number of 
other settings (Gertler & Molyneaux, 1994; Hoke et al., 2011; Kambo, Gupta, Kundu, 
Dhillon, & Saxena, 1994; Krueger, Akol, Wamala, & Brunie, 2011; Sultan, Cleland, & Ali, 
2002; Utomo, Arsyad, & Hasmi, 2006; Warwick, 1986). A combination of midwives and 
community facilitators has also been used to provide reproductive health services, including 
provision of contraceptives, to refugees in Guinea (von Roenne et al., 2010). 
1.3 Theoretical model and research aims 
To study contraceptive use and method choice and its determinants, it is useful to 
employ a validated framework for identifying appropriate indicators and pathways by which 
inputs result in contraceptive behavior changes. Figure 1 depicts a conceptual framework 
identifying family planning program inputs that are expected to produce changes in 
contraceptive practice (i.e., use and method type). This framework illustrates that changes in 
contraceptive practice are consequences of both the supply of and demand for family 
planning services (upper and lower parallels, respectively). 
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Figure 1. Conceptual Framework for Pathways to Contraceptive Practice 
 
 
 
 
Source: adapted from Bertrand, Magnani & Rutenberg (1996). 
 
Through the demand-side pathway (upper parallel) Value and Demand for Children 
and subsequent Demand for Family Planning Services are affected by a number of 
individual-level and community-level characteristics. These individual-level characteristics 
may include demographic indicators such as age, education, and number and gender of 
living children. They may also include women’s status in the household, husband/wife 
communication and agreement about family planning, women’s work status, household 
socioeconomic status, religion, and NGO membership (Ekani-Bessala, 1998; Gubhaju, 
2009; Kamal & Islam, 2010; Koc, 2000; Magadi & Curtis, 2003; Oddens & Lehert, 1997; 
Ozalp, Yalcin, Hassa, Erbay, & Dalan, 2000; Steele & Curtis, 2003; Stephenson et al., 
2008;). A woman’s reason for using contraceptives also impacts her choice of method. 
Steele and Curtis (2003) found that women who intend to limit their family size (as opposed 
to space births) were more likely to use IUDs or implants (generally considered longer-
lasting methods). Unobserved individual-level factors may influence contraceptive method 
choice. For example, character traits such as “self-directedness” and “self-transcendence” 
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are associated with women’s methods choice of contraceptive method in Turkey (Aker, 
2007). 
Community characteristics also play an important role in women’s fertility choices. 
Specifically, labor-market conditions affect contraceptive practice in terms of a woman’s 
earning power or the proportion of women in the community who control their earnings 
(Degraff et al., 1997; Stephenson et al., 2008). Urbanicity, region, and levels of 
infrastructure development are also strong predictors of method choice across a diversity of 
countries (Kamal, 2010; Lehrman, Molyneaux, Moeljodihardjo, & Pandjaitan, 1989; Magadi 
& Curtis, 2003; Steele & Curtis, 2003). The presence of women’s or other community-based 
organizations may also serve as influences on contraceptive use through provision of 
information or proliferation of community-based social norms (Entwisle et al., 1996). 
However, these social networks and norms are difficult to measure and are often 
unmeasured in observational datasets (Stephenson et al., 2008). 
The bottom horizontal plane of the conceptual model corresponds to the 
Contraceptive Supply Environment and Service Outputs and Utilization Outputs pathway. 
The Village Midwife Program may potentially affect Contraceptive Practice through this 
supply-side pathway (e.g., increased access to a convenient distribution channel or through 
provision of different or preferential methods). Indicators in the supply environment affecting 
contraceptive practice include better access, or, access to a higher volume of providers 
(Stephenson et al., 2008; Degraff et al., 1997; Jensen, 1996; Steele et al., 1999; Lehrman et 
al., 1989); provider preferences (Oddens & Lehert, 1997); and type of provider (Konje, 
Oladini, Otolorin, & Ladipo, 1998; Jensen, 1996).  A small body of literature on provider 
characteristics supports the existence of a link between provider quality and individual 
contraceptive use (Koenig, Hossain, & Whittaker, 1997; RamaRao, Lacuesta, Costello, 
Pangolibay, & Jones, 2003; WB, 1991). 
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Determinants of the Contraceptive Supply Environment, including the Village Midwife 
Program, also link vertically to the demand-side pathway affecting Value and Demand for 
Children through provision of information and counseling (i.e., affecting women’s fertility 
preferences). However, studies are mixed in terms of whether provision of information or 
recommendations of method type by providers affect method choice (Ekani-Bessala, et al., 
1998; Konje et al., 1998; Oddens & Lehert, 1997). The Contraceptive Supply Environment is 
also shaped by other government or programmatic factors, which may, in turn, influence 
Contraceptive Practice (e.g. health care policy, media messages or education campaigns) 
(Schoemaker, 2005; Magadi & Curtis, 2003; Oddens & Lehert, 1997). 
Guided by this theoretical model, this dissertation seeks to address the following 
research aims by testing a number of hypotheses: 
 
Aim 1: What are observed program placement factors, and have these factors changed over 
time? What is the midwives’ role in the contraceptive supply environment? 
 H-1: Community characteristics are associated with midwife placement 
 H-2: Determinants of fertility are associated with midwife placement 
 H-3: Community characteristics are associated with midwife characteristics 
 
Aim 2:  How have village midwives affected contraceptive use among reproductive-aged 
women and the GOI’s targeted subgroups? Do midwife characteristics influence 
contraceptive use among women in their communities? 
 H-4: Village midwife availability is positively associated with contraceptive use 
H-5: Village midwife availability is more strongly associated with contraceptive use 
among the GOI target populations 
 H-6: Village midwife characteristics are associated with contraceptive use 
• Village midwife experience is positively associated with contraceptive use 
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• Village midwife tenure is positively associated with contraceptive use 
• Village midwife age is positively associated with contraceptive use 
• Village midwife education is positively associated with contraceptive use 
 
Aim 3: Conditional on use of any modern method, how have village midwives affected 
contraceptive method choice among reproductive-aged women and the GOI’s targeted 
subgroups? Do midwife characteristics influence contraceptive method choice among 
women in their communities? 
 H-7: Village midwife availability is associated with contraceptive method choice 
H-8: Village midwife availability is associated with contraceptive method choice 
among the GOI target populations 
 H-9: Village midwife characteristics are associated with contraceptive method  
choice  
• Village midwife experience is associated with contraceptive method choice  
• Village midwife tenure is associated with contraceptive method choice  
• Village midwife age is associated with contraceptive method choice  
• Village midwife education is associated with contraceptive method choice  
1.4 Significance 
Although creative solutions to provide access to services for hard-to-reach 
populations are constantly being implemented, the ability to test these interventions with 
panel data at multiple levels of influence are rarely possible in developing country settings. 
This dissertation exploits the opportunity to use a rich panel dataset with individual, 
household, community and health facility information by conducting a rigorous evaluation of 
the Village Midwife Program on one of its primary outcomes--provision of family planning 
services. Although provision of family planning services was one of the midwives’ core 
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responsibilities, no previous study has explored the dynamic between village midwife 
availability and contraceptive practice. 
Results from this dissertation will provide lessons for other stakeholders interested in 
improving reproductive health in resource-poor settings through the lens of a comprehensive 
multi-level framework. Due to the on-going challenges Indonesia has had in meeting family 
planning targets over the last 10 years, this dissertation provides pertinent information for 
policy-makers related to influences of the Village Midwife Program and other factors on 
contraceptive method choice. This information is highly relevant at a time when Indonesian 
leadership is reformulating policies in an attempt to move method choice toward longer-
lasting methods for targeted populations. 
The following chapters of this dissertation will address each of these aims and 
hypotheses using secondary survey data from the Indonesia Family Life Survey (IFLS). The 
IFLS is a longitudinal household socioeconomic and health survey conducted by RAND and 
SurveyMeter. It is based on a sample of 13 out of Indonesia’s 26 provinces and spans the 
years 1993 to 2007, thus creating one of the longest running multilevel panel surveys in the 
developing world. To inform this dissertation’s analytical strategy and to provide additional 
context for this dissertation’s results, information from village midwives was also collected 
during focus groups held May 4-7, 2011. Although no formal analysis of the focus group 
discussion has been completed to date, these data are used to provide anecdotal evidence 
and aid in the discussion about the Village Midwife Program where applicable.   
 The analytical sample and measures for this dissertation vary by aim and are 
described in each chapter. Supplementary tables are located in Appendix A and general 
information about the survey can be found in Appendix C. Table 13 provides a data 
dictionary for the measures used across the analyses and Table 14 provides a guide for the 
methods and variables used by aim (see Appendix A).  
  
 
 
2. PROGRAM PLACEMENT AND THE VILLAGE MIDWIFE PROGRAM 
2.1 Introduction  
Beginning in 1989, Indonesia embraced health systems innovation that addressed 
the Millennium Development Goals through its Safe Motherhood Initiative. A main 
component of this initiative was the implementation of the Village Midwife Program, a highly 
successful intervention that placed more than 80,000 midwives in villages throughout 
Indonesia (WB, 2010). GOI policy prescribed the placement of village midwives in 
communities with high rates of maternal mortality and fertility.  Earlier literature has shown 
that they were indeed successful in placing the midwives in disadvantaged, rural 
communities with poor health status through 1997 (Frankenberg, et al., 2009; Frankenberg, 
et al., 2005; Frankenberg & Thomas, 2001). 
This chapter describes the Village Midwife Program, selected midwife 
characteristics, and provides information about their roles, responsibilities and services with 
an emphasis on family planning. It examines correlates of midwife placement and of midwife 
characteristics. This chapter also provides new information about the midwives’ role in 
distribution of contraceptives. The analyses update previous literature by examining midwife 
placement since the 1997 survey wave.  
It is important to understand the evolution of the program’s placement strategies over 
our study period to effectively evaluate the impact of the village midwives on their 
communities. This understanding will inform development of a strategy to address any 
potential bias resulting from selective program placement when conducting future analyses 
related to the village midwives’ effect on other reproductive health outcomes, specifically 
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contraceptive prevalence and method type. The time period between the latest survey 
waves, 2000 to 2007, was a period of transition in Indonesia, during which the national 
Government underwent a dramatic decentralization, transferring authority and responsibility 
of governance to provincial and district governments. It is especially important to determine 
whether any changes with regard to the program’s placement were evident as 
decentralization of the BKKBN occurred.  
Results provide insight into the successes of the program and information for 
researchers interested in evaluating the program’s impact on reproductive health outcomes.  
Importantly, results provide information that will be useful in the design of similar programs 
utilizing skilled midwives that may be considered in other resource-constrained countries. 
2.2 Data  
For this chapter, data is drawn from the IFLS including interviews conducted with 
community leaders (coined ‘informants’), village midwives, and Indonesian women. The 312 
original communities surveyed in 1993 and resurveyed in subsequent survey years are 
included in this study, thus making up a 14 year panel. This chapter also examines fertility 
characteristics of the Indonesian village midwives that serve these 312 IFLS communities 
(although not all communities have a midwife).  
A second focus of this chapter is the sample of 563 village midwife interviews 
conducted through private health provider surveys in 1997, 2000 and 2007. Some midwives 
were interviewed more than once. In 1997, 157 midwives were randomly sampled from the 
global list of service providers in survey areas. In 2000, 186 midwives were sampled (32.8% 
re-interviewed), and in 2007, 220 village midwives were interviewed (21.8% re-interviewed 
from either 2000 or 1997) (see Appendix C, Table 32). 
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2.3 Measures  
Empirically, this chapter models midwife availability and midwife characteristics as 
functions of the program’s stated targeting strategy: fertility and community characteristics. 
These community characteristics are mostly unrelated to fertility but may also influence 
midwife placement. The model is as follows: 
),,( ctctctct XFfM ε=       [1] 
Where,  
• ctM  measures the availability of a midwife or midwife characteristics in community c 
in time t;  
• ctF  is a vector of fertility characteristics in community c at time t;  
• ctX is a vector of community characteristics such as infrastructure and 
socioeconomic development indicators; and  
• ctε  are unobserved characteristics in community c in time t. 
 
The dependent variables of interest were characterized by (1) village midwife 
availability, a binary indicator of whether a village midwife is located in a village at the time 
of survey and (2) several self-reported village midwife characteristics. The measure of 
village midwife availability was created with responses from community informants and is 
available for all IFLS panel communities. Self-reported village midwife characteristics were 
drawn from the subsample of village midwife interviews conducted in 1997, 2000 and 2007. 
Tenure is the number of years the village midwife has been in the current village. 
Experience is measured as the number of years the village midwife has been in practice in 
any village. Age is measured continuously in years. Education is a binary indicator of the 
village midwife’s level of midwifery training: education equals“0” if the village midwife had up 
to one year of midwifery training or “1” if the village midwife had three years or more of 
midwifery training. 
Because the Government’s goal was to place midwives in poor villages with high 
maternal mortality and fertility rates, independent variables to control for these targeting 
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strategies were included. However, since community-level fertility and maternal mortality 
rates are difficult to observe, characteristics correlated to these outcomes were substituted. 
The GOI’s targeting strategy was classified into two conceptual categories: fertility 
characteristics (e.g., determinants of fertility and maternal mortality); and community 
characteristics (e.g., infrastructure and socioeconomic development indicators).  
Fertility characteristics include (1) the percentage of families with 3 or more children 
(0 = 0-2 children, 1 = 3 or more children), and (2) a measure of fertility preference (e.g., 
percent of women in the community who want more children).  
Community characteristics include four dichotomous indicators: (1) urban/rural 
location (0 = urban, 1 = rural), (2) main road is paved (0 = no, 1 = yes), (3) availability of a 
public phone in the community (0 = no, 1 = yes), and (4) households in the community 
predominantly have a private toilet (0 = no, 1 = yes). We also include the natural log of 
average per capita monthly expenditures (reported in adjusted Indonesian Rupiah, base 
year 2005). Table 13 in Appendix A provides detailed information about these variable 
definitions. 
2.4 Statistical methods 
The principal aims of this chapter were (1) to assess fulfillment of the Government’s 
targeting strategy to place village midwives in disadvantaged communities, (2) to determine 
whether midwife characteristics were associated with their place of practice, and (3) to 
explore the role of village midwives in the distribution of contraceptives. Descriptive analyses 
were performed to generate mean values for all community and midwife characteristics. 
Bivariate analyses were conducted to test for differences in fertility and community 
characteristics based on village midwife availability and her characteristics (e.g., age, 
education). Finally, multivariate analyses were performed to model the direct and conditional 
effects of fertility and community characteristics on the outcomes of midwife availability and 
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midwife characteristics. Odds ratios are reported for dichotomous outcomes where logistic 
regression was employed (e.g., midwife availability and education).  
To determine the mix of services provided by the village midwives, self-reported data 
from midwife interviews were analyzed. With these data, descriptive statistics were 
generated to summarize village midwife provision of contraceptives and other services. 
Tests were also conducted to evaluate differences in service provision of midwives over 
time. Statistical significance at the p<0.05 and p<0.001 levels are noted. All analyses were 
performed using STATA software, version 10. 
2.5 Results 
2.5.1 Fertility, community characteristics and village midwife placement 
The Village Midwife Program began in 1989 and scaled up rapidly over the next 5-10 
years. Program expansion was distributed evenly across geographic areas over time. Table 
15, Appendix A provides information about village midwife availability by island, province 
and year. In 1993, only 15.0% of communities had a village midwife. Over half of these 
communities were in provinces on the island of Java (58.1%), followed by provinces on the 
island of Sumatra (18.7%) and several other islands and provinces. The percentage of 
communities with a village midwife increased dramatically to 59.4% in 1997, which was 
followed by further expansion in 2000 to 62.0% and in 2007 to 72.3% of communities. Most 
village midwives were located on one of the most heavily population islands (Java or 
Sumatra), albeit in less densely populated regions.  
Table 2 summarizes fertility and community characteristics for communities with and 
without village midwives. In village midwife communities, 49.8% of families had three or 
more children and just over half of women in these communities desired more children 
(53.4%). Compared to communities without a village midwife, in later years  
(1997-2007) a higher percentage of women in village midwife communities desired to have 
additional children. 
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Communities with village midwives had poor infrastructure and measures of 
socioeconomic development that have improved over time.  A majority of these communities 
were classified as rural and were without access to a public phone or sewer system. In 
1993, only 70.7% of communities had a paved road and 22.4% had a public sewer system. 
However, by 2007 infrastructure in these communities had dramatically improved; 93.2% 
had a paved road, 56.8% had a public telephone, and 50.2% had a public sewer system. 
Average real monthly per capita expenditures also increased over 70% from 216,768 
Rupiah in 1993 to 371,101 Rupiah in 2007 (base year 2005).1 Measures of infrastructure 
and socioeconomic development were consistently lower in communities with village 
midwives compared to communities without village midwives. 
Community-level regressions relating village midwife availability to fertility and 
community characteristics were estimated for each survey year. Table 3 reports weighted 
multivariate logistic regressions of the odds that the community had a midwife by 1993, 
1997, 2000, and 2007. Results indicate that villages in rural locations had significantly 
higher odds of having a village midwife by each survey year. Communities with higher per 
capital expenditures had lower odds of having a village midwife by 2000 and 2007. Having a 
public phone in the community was also associated with decreased odds of having a village 
midwife by 1993 and 2007.  
                                                 
1This is equivalent to an increase from $21.61 per month in 1993 to $36.99 per month in 2007. 
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Table 2. Summary statistics of fertility and community characteristics by midwife availability (n=312), 1993-2007 weighted 
estimates 
 Midwife Communities Non-Midwife communities 
  1993 1997 2000 2007 1993 1997 2000 2007 
Fertility Characteristics      
   
  
  Families with 3+ children (%) 49.8 46.5 39.6 44.9   52.0   49.7  43.9*   47.6 
  Women want more children (%) 53.4 46.5 48.0 47.7   49.5   41.2*  42.1*  41.3* 
Community Characteristics              
        
  Community with village midwife 100.0 100.0 100.0 100.0      0.0     0.0     0.0     0.0 
  Community in rural location (%) 95.1 83.4 81.1 72.0 61.5*   39.8*  35.2*   24.4* 
  Main road is paved (%) 70.7 88.6 91.8 93.2    84.5   93.5   93.7 100.0* 
  Village has public phone (%) 1.9 17.9 40.5 56.8 31.5*   55.1*  69.3*   87.5* 
  Monthly per capita expenditure   
     (‘000s Rupiah)** 216.8 321.6 300.1 371.1  272.5* 530.5* 457.3* 577.2* 
  Community has public sewer (%) 22.4 36.7 33.7 50.2 52.1*   62.3*  61.7*   72.5* 
  Households predominantly have  
    private toilet facility (%) 55.6 69.8 67.8 79.3    72.8   85.4*  81.7*  96.3* 
*Indicates a statistically significant difference over communities with a village midwife in the same survey year (p<0.05).  
**Per capita expenditures adjusted for inflation (estimates presented in 2005 Rupiah). 
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Table 3. Logistic regressions showing the odds of village midwife availability by fertility and community characteristics 
stratified by survey year, 1993-2007 weighted estimates with community fixed effects 
  1993 1997 2000 2007 
Fertility Characteristics 
  
 
     
 % families with 3+ children 
  0.58 (0.73) 0.43 (0.42) 0.16 (0.20) 0.44 (0.66)  
  % women want more children 1.2      (1.5) 0.91 (0.85) 1.44 (1.61) 4.36 (4.96)  
Community Characteristics         
  Village is in rural location 
 7.0* (5.3)  3.5** (1.3)    4.14** (1.58)  3.00* (1.20)  
  Village has public phone 
   0.11* (0.11) 0.51 (0.19) 0.97 (0.39)  0.38* (0.18)  
  Monthly per capita expenditure (natural log) 2.3 (1.5) 0.82 (0.25)     0.169** (0.086)     0.088** (0.057)  
  Village has public sewer  0.45 (0.22) 0.70 (0.23) 0.98 (0.38) 1.53 (0.59)  
  Households predominantly have private toilet 
 0.86 (0.40) 0.68 (0.30) 1.01 (0.43) 0.42 (0.34)  
 
        
Overall F-test (p-value)   1.980 (0.057) 6.94 (0.00)  7.58 (0.00) 8.86 (0.00) 
Adjusted Wald test (fertility characteristics)  
  (p-value) 0.15 (0.86)  0.4 (0.67) 1.59 (0.21) 1.52 (0.22) 
Adjusted Wald test (community characteristics)  
  (p-value)   2.490 (0.031)  9.45 (0.00) 9.97 (0.00) 9.88 (0.00) 
Number of observations 319 321 320 317 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Survey design-adjusted standard errors are reported in parentheses. 
Source: Indonesia Family Life Surveys, 1997, 2000, and 2007. 
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Because there is substantial collinearity in the indicators of fertility and community 
infrastructure, a Wald test for joint significance of fertility and community characteristics is 
reported at the bottom of Table 3. The adjusted Wald statistic for community characteristics 
is large for all years and indicates that these characteristics are significantly related to 
placement of village midwives. 
To more precisely isolate predictors of midwife placement, an additional specification 
was estimated that predicts the odds of midwife availability in each survey year conditional 
on the community not already having a village midwife in the previous survey year (Table 
16, Appendix A). Midwife availability in each year was related to the previous year’s fertility 
and community characteristics. Rural communities had higher odds of gaining a midwife by 
1997 and 2007. In addition, communities with a public phone had lower odds of gaining a 
midwife by 1997 as did communities with higher per capita expenditures in 2000. Although 
the sample size is much smaller in this set of specifications, adjusted Wald tests for joint 
significance were high for community characteristics, consistent with the previous results; 
and were significantly related to placement of village midwives. Fertility characteristics were 
significantly related to midwife placement in 2007. 
Finally, for the survey year pairs 1997-2000 and 2000-2007, a multinomial logistic 
model was estimated on the probability that a community (1) gained a midwife by the 
second year, (2) lost a midwife by the second year, (3) kept a midwife across both years, or 
(4) had a midwife in neither year (Tables 17 and 18, Appendix A). Communities who had a 
midwife in neither year were the referent group in each model. These outcomes varied with 
several community characteristics. Overall, gaining and keeping a midwife were consistently 
associated with rural locations and lower levels of community infrastructure and 
socioeconomic development. Loss of a midwife by 2000 was negatively related to 
communities having a public sewer system. A Hausman test was conducted to test the 
assumption of independence from irrelevant alternatives (i.e., that the ratio of the 
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probabilities of choosing any two alternatives was independent of the attributes of any other 
alternative in the choice set). The Hausman test statistic was significant (e.g., reject H0) and 
thus multinomial logit was not a good model for these data.  
2.5.2 Village midwife characteristics 
Self-reported information about village midwife characteristics and service provision 
from 1997 through 2007 are provided in Table 4. The average age of a midwife in the 
sample was 26 years in 1997. The majority of village midwives received a junior associate’s 
degree (1-year midwifery training), which was the basic educational requirement in the early 
years of the program. This educational requirement increased in 1996, and by 2007, 31.4% 
of these midwives had completed a 3-year midwifery degree program. The midwives largely 
practiced in their province of origin with their practices either stationed at the village delivery 
post or in their own home. They spent approximately 8 hours a week providing family 
planning-related services. 
Midwives provided a wide variety of services in their communities beyond 
reproductive health services (Table 4). Reproductive health services were provided almost 
universally over time (i.e. prenatal care and delivery, family planning visits) with provision of 
delivery and family planning counseling services increasing from 1997 to 2000 and 
remaining high. The village midwives also routinely provided contraceptive pills and 
injections. There was a drop in provision of contraceptive pills in 2000, which recovered by 
2007. The rate of injection provision increased significantly from 1997 to 2000 and remained 
almost universal. Rates of IUD and implant provision (and removal) generally increased over 
time, although IUD insertion fell in 2007. There was a significant increase in implant services 
from 1997 to 2000, although a change in the survey questionnaire may have picked up 
additional services in later years that were not applicable in 1997.  
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Table 4. Summary statistics for village midwife characteristics and service provision 
by survey year, 1997-2007 unweighted estimates 
  1997 2000 2007 
Midwife Characteristics 
      
  Age (years) 26.2 27.9 33.8 
  Education    
    1 year midwifery training (%) 96.6 94.1 63.6 
    3 years midwifery training (%)   ⋅ 0.5 31.4 
  Tenure in village (years)    2.5 3.6 7.6 
  Experience (years)   3.5 5.6 8.0 
  Midwife is certified as Bidan Delima (%)   ⋅          ⋅ 15.9 
  Midwife originates from same province (%) 85.4 89.8 89.6 
  Midwife has another job (%) 72.0 84.4 91.4 
    Public health center/subcenter (%) 63.7 72.6 73.2 
    For-profit government health facility (%) 22.1 0.0 0.0 
  Midwife place of practice (%)    
    Village delivery post (polindes) 44.0 41.4 39.6 
    Village leader's office 14.7 4.8 5.9 
    Other 13.4 10.8 18.3 
    Own house 9.6 25.3 29.6 
    Public health clinic (puskesmas) 8.9 10.2 6.8 
  Hours/week spent delivering family planning services  ⋅ 8.5 8.2 
Service Provision    
Reproductive Health Services (%)       
  Prenatal care 98.7 98.3 99.1 
  Delivery 91.0 98.3* 97.3 
  Family planning check-up/counseling 82.6 95.6* 94.5 
  Family planning side effects 84.0 90.1 92.7 
  Contraceptives (%)    
    Pills 91.7 80.1* 95.5* 
    Injections 94.9 100.0* 99.1 
    IUD    
      insertion 41.7 49.2 38.6* 
      removal 41.9 45.0 45.0 
    Implant    
      insertion 25.6 43.6* 45.5 
      removal 0.3 47.5* 53.2 
General Health Services (%)    
  Exams, injections and medication 97.4 99.4 79.1 
  Change wound dressing 84.0 89.4 82.3* 
  Stitching wounds (first stitch) 76.9 78.3 69.5* 
  Check up/health exam 10.3 3.9* 7.7 
  Inpatient 7.1 20.1* 17.7 
Number of observations  157     186   220 
*Indicates a statistically significant difference over the previous survey year (p<0.05).  
Source: Indonesia Family Life Survey, 1997, 2000 and 2007. 
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Midwives also provided general health services--mainly sick patient visits--including 
exams, injections and medications, suturing of lacerations and wound care (Table 4). By 
2007, services for suturing and wound care fell from earlier years. A minority of midwives 
also began offering inpatient services over the ten-year period (e.g., kept patients over-
night), increasing significantly from 7% in 1997 to 20.1% in 2000. Provision of midwife 
services did not vary consistently by education level or by urban/rural location (results not 
shown).  
Additional1997 survey questions provided information about the village midwives’ 
family planning training and availability of other family planning service providers (i.e., their 
backstopping environment). At that time, 60% of the village midwives had received family 
planning training, predominantly provided by the National Family Planning Board (BKKBN) 
(73.1%). Training topics varied from treatment for contraceptive side effects (38.7%) to use 
of implants (17.2%) and insertion of IUDs (12.9%). See Table 19, Appendix A for details. 
Table 20, Appendix A outlines where the village midwives referred patients for a 
contraceptive method that was not available in her practice. For pills and injections (the 
most popularly used methods), almost half of the village midwives reported not having a 
place where they could refer their patients. Where available, most midwives referred 
patients to the public health clinic for family planning methods. Although for certain methods, 
such as sterilization, the public hospital was the most frequently named place of referral.  
Table 21, Appendix A summarizes the relationship between fertility and community 
characteristics and selected midwife characteristics (e.g., tenure, experience, age, and 
education). Fertility and community characteristics were largely unrelated to village midwife 
characteristics. However for all characteristics, year of survey was significantly related to her 
characteristics. This result is indicative of the linear fashion in which the measured midwife 
characteristics increase with time (e.g., experience, tenure, age and education).  
  31 
2.6 Discussion  
This study extends previous analyses of the Indonesian Village Midwife Program by 
examining (1) the program’s placement of midwives in later years; (2) whether midwife 
characteristics were related to characteristics of the community in which they were placed, 
as an exploratory analysis into additional placement strategies of the GOI; and (3) the mix of 
village midwife service provision. The Indonesia Family Life Survey provides a rich source of 
data to track the Indonesian Village Midwife Program and to examine correlates of the 
program’s implementation. This chapter has several salient findings that are consistent with 
studies of the Village Midwife Program in early years of implementation. These data show 
that village midwives were consistently located in rural areas and in villages with low levels 
of community infrastructure and socioeconomic development. The results may indicate that 
the GOI focused on geographic location (e.g., rural communities) or on infrastructure 
indicators to place the village midwives. Data on these indicators may have been more 
readily available and less subjective when compared to indicators related to the targeted 
population’s health (i.e., fertility characteristics). They may also indicate that fertility 
characteristics are measured with error in our study with regard to the indicators the GOI 
used to select village midwife placement; indeed, we are not able to directly measure total 
fertility or maternal mortality rates and therefore our estimates serve as indirect indicators of 
these targets. 
Multivariate results suggest that villages with low levels of infrastructure were most 
likely to receive a midwife, revealing the commitment of the GOI to provide village midwife 
services in these areas. Placement of midwives in areas with low levels of service 
availability may be beneficial for both midwives and the populations they serve; one regional 
study in Banten province indicated capacity for village midwives to earn a good income, 
even in remote areas of the region (Ensor, Quayyum, Nadjib, & Sucahya, 2009).  
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This chapter further sought to clarify the midwives’ role in the contraceptive supply 
environment and how their role has changed over time. Results indicate that the midwives 
spend a significant amount of time providing family planning services in addition to a wide 
range of other reproductive health and primary healthcare services. Although pills are 
available without charge from community volunteers in coordination with the BKKBN, the 
village midwives almost universally provide contraceptive pills. They also provide 
contraceptive injections at very high rates, with provision of implants and IUDs being less 
prevalent. The results suggest that the village midwives may be poised to provide methods 
that are more clinically demanding than oral contraceptives, but are less willing or able to 
insert and remove contraceptive methods that require more invasive procedures (e.g., IUDs 
and implants). Implants and IUDs may also be less acceptable with Indonesian women. In 
fact, anecdotal evidence from our focus groups indicate that women’s adherence to implant 
guidelines is a problem and that IUDs hold low levels of cultural acceptance in the 
Indonesian context (village midwife focus groups).  
This chapter’s findings also suggest that village midwives were providing many 
services in addition to reproductive health services, such as physical examinations, 
injections and medication, and wound care. Although the educational requirement for village 
midwives increased in 1996, education level does not prevail as an important factor in the 
mix of services provided. Since most village midwives are providing services beyond their 
original scope and training, future outreach and training to improve quality of these basic 
healthcare services may be beneficial for the midwives and populations they serve.  
These analyses also indicate that midwife characteristics were unrelated to 
characteristics of the communities in which they were placed with few exceptions. Although 
the selection of communities that received a midwife was not random, the analysis indicates 
that the quality of midwife they receive (as measured by her age, education, tenure and 
experience) was unrelated to their placement. This is a positive result given that more highly 
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disadvantaged communities did not appear to receive younger or less experienced 
midwives. One could argue that a more sophisticated targeting strategy would have placed 
more experienced midwives with higher capacity in areas lacking other public health 
services. However, more senior midwives may be less willing to relocate to remote areas. 
Further, focus group discussions with midwives revealed that they were not highly likely to 
relocate after their initial placement given the high start-up costs of building a client base 
and obtaining the community’s trust. 
  
 
 
3. THE VILLAGE MIDWIFE PROGRAM AND CONTRACEPTIVE PREVALENCE 
3.1 Introduction  
  This chapter examines the effect of village midwife availability on contraceptive use 
in Indonesia. It evaluates the midwives’ effect on contraceptive use among all reproductive-
aged women as well as specific demographic subgroups that were identified as targets by 
the Government of Indonesia’s family planning program strategy. The analyses in this 
chapter also examine the relationship between village midwife characteristics and 
contraceptive use in a subset of communities with a village midwife. 
Evaluation of health improvement programs requires careful examination of several 
factors that may lead to biased results. The primary challenge in evaluating programs that 
target health outcomes is that these programs are not randomly placed; as such, success or 
failure of a program may be driven by underlying, unmeasured variation between 
communities’ adopting or not adopting the program, rather than the program itself.  The 
Indonesian Village Midwife Program is no exception. The GOI targeted populations with low 
access to health services and with relatively high levels of need. This targeting or placement 
effect creates a complex statistical environment in which any unobserved correlation 
between community- or individual-level determinants of reproductive health that relate to 
Village Midwife Program placement may create bias in estimates of the program’s impact. 
For example, if the Village Midwife Program was targeted toward communities with relatively 
low contraceptive prevalence rates, then the correlation between the program’s presence 
and low contraceptive use would provide a downward-biased estimate of the program’s 
impact. Although the Village Midwife Program may have been somewhat successful in 
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increasing contraceptive prevalence rates, a post program comparison with non-program 
communities (whose baseline CPR was relatively higher) may make it appear that targeted 
communities achieved little progress. 
Given these challenges, a thorough analysis of the association between the Village 
Midwife Program’s placement and community characteristics, including fertility was 
conducted (results detailed in Chapter 1). The analyses indicated that the program’s 
placement was consistently related to community characteristics (e.g., infrastructure and 
socioeconomic development); villages that received a midwife had higher odds of being 
located in rural areas, and of having had lower per capita expenditures and fewer public 
services (e.g., a public phone). The odds of village midwife placement were not consistently 
associated with observed fertility characteristics (e.g., the percentage of families with three 
or more children and the percentage of women who desired more children). One model 
indicated a slight decrease in odds of receiving a midwife by 2007 (1.3% lower odds) for 
communities with a higher percentage of women who wanted more children at that time 
(conditional on not already having received a village midwife).  
Based on these results, program placement will be accounted for by including 
observed community characteristics and community-level fixed effects in the estimation 
strategy for the remaining analyses. This approach has been previously employed by 
researchers evaluating the Village Midwife Program and other programs to address 
concerns about bias due to selective program placement (Frankenberg et al., 2009; 
Frankenberg, et al., 2005; Frankenberg & Thomas, 2001; Gertler & Molyneaux, 1994; 
Rosenzweig & Wolpin, 1986). Therefore, it is appropriate to control for placement bias that 
may be caused by unobserved community characteristics that are constant over time at the 
level of the fixed effect. Examples for this type of bias could include the level of involvement 
of the village leader’s wife and or the degree of residents’ deference to the village leader 
(Warwick, 1986).  
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3.2 Data  
This chapter uses IFLS data from women in the original 312 panel communities for 
the years 1993, 1997, 2000 and 2007. Also included are women who have joined IFLS 
households through marriage after the initial sample was drawn. Although most women 
appear in the study more than once, subjects may age into or out of the sample 
(Frankenberg & Karoly, 1995); they may also move out of the study area. This chapter 
examines contraceptive use for each reproductive-aged woman (14-49 years) present in 
1993, 1997, 2000 and 2007 who is “eligible” for contraceptive use (i.e. non-pregnant women 
who are still able to conceive) for a total sample of 16,534 women. 
This chapter also draw on interviews with community informants (e.g., the village 
leader or head of the local women’s organization) and for sub-analyses related to midwife 
characteristics, interviews in the subset of communities with village midwife interviews 
(n=563 midwives). Please see Appendix C for detailed information about the IFLS. 
3.3 Measures  
Contraceptive use is measured as a function of midwife availability and midwife 
characteristics (e.g., age, experience) and other individual and community characteristics as 
follows: 
),,,,(_ εTIMEXXMfuseiveContracept ctitcttict =    [2] 
Where, 
• Contraceptive_useict is contraceptive use by woman i in community c in time 
t;  
• ctM  is midwife availability/characteristics in community c at time t;  
• itX  is a vector of individual-level characteristics in time t such as age, 
education, etc.;  
• ctX  is a vector of community characteristics in time t  such as infrastructure 
and socioeconomic development indicators;  
• TIME indicates the year of survey; and  
• ε  is made up of three components (1) iu   unobserved time-invariant 
individual-level factors, (2) iv unobserved time-invariant community-level 
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factors and (3) ictε unobserved time-variant factors of individual i in the 
community c and time t. 
 
The dependent variable of interest was characterized as a binary indicator of modern 
contraceptive use (0=no, 1=yes). A positive value for this variable indicates that the women 
reported using any type of modern method at the time of survey, including oral 
contraceptives (pill), contraceptive injections (each 1, 2, or 3 months in frequency), a 
contraceptive implant (either Norplant or Implanon), an intrauterine device, a diaphragm, 
condom (male and female), or female or male sterilization. All women in the subsample of 
women ages 15 to 49 who are not pregnant and able to conceive should have non-missing 
values for this variable. 
The key independent variables of interest were characterized by (1) village midwife 
availability, a binary indicator of whether a village midwife is located in a village at the time 
of survey; and (2) several self-reported village midwife characteristics. The measure of 
village midwife availability was created with responses from community informants and is 
available for all IFLS panel and mover communities. Self-reported village midwife 
characteristics are drawn from the subsample of village midwife interviews conducted in 
1997, 2000 and 2007. Tenure is the number of years the village midwife has been in the 
current village. Experience is measured as the number of years the village midwife has been 
in practice in any village. Age is measured continuously in years. Education is a binary 
indicator of the village midwife’s level of midwifery training: education equals“0” if the village 
midwife had up to one year of midwifery training or “1” if the village midwife had three years 
or more of midwifery training (none of the midwives had more than one and less than three 
years of training).  
We also include a number of control variables that are related to contraceptive use 
as exemplified in the theoretical model. These include categories of individual and 
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community characteristics, value and demand for children and family planning demand, and 
the contraceptive supply environment. 
Individual and community characteristics include women’s age (5-year age 
categories from 14-49), education (1 = no education; 2 = 1-5 years education; 3 = 6-9 years 
education; 4 = 10-12 years education; 5 = 13+ years of education), and a binary indicator 
indicating whether or not the woman’s household is in the top 50% of average per capita 
expenditures (reported in adjusted Indonesian Rupiah, base year 2005).   
For each community, included are measures of infrastructure and socioeconomic 
development, specifically (1) urban/rural location (0 = urban, 1 = rural); (2) main road is 
paved (0 = no, 1 = yes); (3) community has a public phone (0 = no, 1 = yes); and (4) 
households in the community predominantly have a private toilet (0 = no, 1 = yes).  
To account for value and demand for children, the number of children in the family 
and whether or not the woman wants to have more children (0 = no, 1 = yes) are included. 
These measures are also correlated with and count for demand for family planning in the 
following analyses. 
The number of family planning service providers in the community was used to 
control for the contraceptive supply environment. These include the number of private and 
public clinics and providers, hospitals, and BKKBN workers and events as reported by 
community informants.  
3.4 Statistical methods 
This chapter tested the effect of village midwife availability on contraceptive use, for 
all reproductive-aged women and for demographic subgroups that were outlined as targets 
of the Government of Indonesia’s program strategy. Also tested was whether village midwife 
characteristics were associated with contraceptive use. Even though several midwife 
characteristics are highly collinear, this exploratory analysis tested all characteristics and 
results for each characteristic are presented.  
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Descriptive analyses were performed to compare prevalence estimates of 
contraceptive use overall and by method type over time. Tables report weighted means for 
selected individual and community characteristics. To evaluate the effect of village midwife 
availability on contraceptive use, results from logit and linear probability models with and 
without fixed effects were generated to compare estimates of differential contraceptive use 
among Indonesian women. By exploiting the timing of the introduction of midwives to 
communities and the rich nature of the longitudinal data, the change in odds of 
contraceptive use by availability of a midwife within communities were compared. In addition 
to midwife availability, midwife characteristics, and interaction effects of the midwives with 
subgroups of interest were tested (e.g. age groups, education levels, urban/rural status, 
etc.). Each model also included control variables for individual and community-level factors 
(e.g. woman’s age, level of education, community infrastructure and socioeconomic 
development). Significance is reported at the p ≤ 0.05 and p ≤ 0.001 levels. All analyses 
were performed using STATA version 10.0 or STATA 11.0. 
3.5 Results 
Table 5 provides a summary of women’s and community characteristics in Indonesia 
from 1993 to 2007. Most women in the sample were between the ages of 25-39 with 1-9 
years of education. Contraceptive prevalence remained fairly constant over time at around 
60%.2 The most common type of contraceptive method in 1993 was oral contraceptives 
(32.3%) followed by injectable contraceptives (31.0%). Intrauterine devices (IUDs) also 
made up about one-fifth of all contraceptives used at that time (19.1%). Over the survey 
period, the use of oral contraceptives and IUDs decreased while the percentage of women 
using contraceptive injections increased. The average number of children per family 
                                                 
2IFLS contraceptive prevalence rates described here are slightly higher than those found in the 
Indonesia DHS over the same time period (52.1% in 1994, 54.7% in 1997, 56.7% in 2002/2003 and 
57.4% in 2007). However, this sample excludes pregnant women and those unable to conceive 
resulting in a smaller denominator. 
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decreased 8% from 2.7 in 1993 to 2.5 in 2007. However, the percentage of women who 
want more children remained constant over time.  
In 1993, 15% of communities had a village midwife. The program expanded rapidly 
over time and by 1997 59.4% of communities had a village midwife. By 2007, 72.3% of 
communities had a village midwife. In 1993, the majority of communities were rural (66.5%). 
At that time, although most main community roads were paved, less than half of 
communities had a public sewer system (47.6%) or a public phone (27.1%). By 2007, 
community infrastructure had improved; over 95% of communities had a paved road, 65.3% 
had a public telephone, and 56.4% had a public sewer system.  
Women’s self-reported sources of modern contraceptive supply for 2000 to 2007 are 
summarized in Table 6. A variety of private practitioners provided the majority of 
contraceptives at the time; private midwives were the most popular supplier of these 
methods (52.4% in 2000 and 63.4% in 2007). Public clinics and providers supplied a 
declining share of contraceptives over the period: 30.4% of all contraceptives in 2000 and 
24.3% in 2007. BKKBN workers and events supplied a small share of contraceptives by 
2000 (5.7%), which declined even further to 1% in 2007. Village midwives entered this 
supply-chain through several venues. They worked in the public health clinic, community 
health post and/or village delivery post as part of their public service and provided 
contraceptives in these public service roles. Most village midwives also maintained a private 
practice outside of the public clinic hours during which they provided additional services 
including contraceptive counseling and provision of contraceptive methods and were 
considered private midwives in this setting.   
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Table 5. Summary statistics for Indonesian women and their communities, 1993-2007 
weighted estimates 
  1993 1997 2000 2007 
Women’s Characteristics     
  Age (%)     
    14-19 years 2.7 4.6 4.2 5.1 
    20-24 years 14.5 14.1 10.6 13.4 
    25-29 years 23.1 22.1 17.6 16.3 
    30-34 years 24.9 22.5 21.9 19.3 
    35-39 years 19.4 19.2 21.3 17.9 
    40-44 years 10.1 12.5 16.6 18.3 
    45-49 years 5.2 4.9 7.5 9.5 
  Education (%)     
    0 years 15.3 14.9 10.0 5.9 
    1-5 years 35.1 25.8 23.6 17.0 
    6-9 years 36.9 43.0 46.4 49.8 
    10-12 years 10.5 12.7 15.0 20.8 
    13-19 years 2.3 3.6 5.0 6.6 
  Married (%) 98.8 99.9 100.0 94.9 
Fertility Characteristics 
 
   
  Contraceptive prevalence (%) 58.5 61.7 61.8 58.3 
    Oral Contraceptive 32.3 29.3 26.9 23.9 
    Injectable Contraceptive 31.0 44.0 43.0 57.4 
    Intrauterine Device 19.1 13.0 12.8 6.9 
    Implant 7.4 7.4 9.4 3.8 
    Other modern method 5.5 4.1 5.3 4.6 
    Other and traditional methods 4.7 2.2 2.7 3.4 
  Number of children per family  2.7 2.4 2.4 2.5 
  Women want more children (%) 46.4 45.3 45.3 46.5 
Community Characteristics               
    
  Community has village midwife 15.0 59.4 62.0 72.3 
  Community is in rural location (%) 66.5 65.7 63.6 58.8 
  Main road is paved (%) 82.4 90.6 92.5 95.1 
  Community has public phone (%) 27.1 33.1 51.5 65.3 
  Community has public sewer (%) 47.6 47.1 44.4 56.4 
  Households predominantly have private  
    toilet facility (%) 70.2 76.1 73.1 84.0 
Source: Indonesia Family Life Surveys, 1993, 1997, 2000, and 2007. 
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Table 6. Source of contraceptives for Indonesian women, 2000-2007 weighted 
estimates 
 2000 2007 
   %  % 
Private Sources 52.4 63.4 
  Private midwives* 33.8 46.5 
  Medical post 5.7 8.4 
  Private physician 5.6 2.8 
  Nurse/paramedic 4.7 4.0 
  Private clinic 2.6 1.7 
Public Sources 30.4 24.3 
  Public Health Clinic 20.8 14.1 
  Village midwife/village delivery post 5.5 7.9 
  Community health post 4.1 2.4 
Hospitals 10.3 6.9 
  Public 7.1 4.0 
  Private 3.2 2.9 
BKKBN workers** 5.7 1.0 
Other*** 1.1 4.5 
TOTAL 100 100 
Source: Indonesia Family Life Survey 2000 and 2007. 
*Most private midwives in Indonesia were trained through the Village Midwife Program (WB, 2010).  
**BKKBN workers include family planning field-workers and outposts, mobile family planning clinics, 
and family planning safari events (2000 only). 
***Other sources include friends and family, traditional birth attendants, other and unknown sources.  
 
3.5.1 Contraceptive prevalence 
To determine the effect of village midwife availability on contraceptive use this 
chapter estimates a series of regressions with contraceptive use as a function of midwife 
availability and other related characteristics. The results of an exploratory analysis 
comparing results from logit and linear probability models are presented in Tables 30-31, 
Appendix B. The results of the final model, a logistic model with community-level fixed 
effects are presented in Table 31, Appendix B (model 7b). This model includes interaction 
terms to test for a differential effect of the midwives by survey year. It also excludes 
potentially endogenous indicators outlined in the theoretical model—fertility characteristics. 
Marginal predicted probabilities for the coefficients of interest for a woman in our sample 
with mean and mode characteristics are summarized in Table 7 below. The interaction effect 
is small in all years and below standard levels of significance, indicating that the midwives 
did not affect contraceptive prevalence.  
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Table 7. Summary of interaction effects of midwife availability and survey year on 
contraceptive use for women in our sample, 1993-2007 
Effect on Modern Contraceptive Use 
Interaction  
Effect SE p-value 
Probability of contraceptive use in 1993 (midwife) 0.001 (0.020) 0.968 
Probability of contraceptive use in 1997  
  (midwife *1997) -0.001 (0.012) 0.944 
Probability of contraceptive use in 2000  
  (midwife *2000) -0.016 (0.012) 0.201 
Probability of contraceptive use in 2007 
  (midwife*2007) 0.025 (0.014) 0.062 
Note: interaction effects calculated for women aged 30-34 with 6-9 years of education at mean and 
mode values of other characteristics. 
 
3.5.2 Contraceptive prevalence in targeted subgroups 
Because the Government of Indonesia’s strategy included a goal to reach specific 
demographic groups to increase the use of contraceptives, this chapter also tested whether 
the Village Midwife Program had a differential effect on contraceptive use among these 
target groups. Women targeted by the program who were viewed as least likely to accept 
family planning include women in rural communities, uneducated women, and women in 
low-income families. Based on the Government’s family planning strategy, one would also 
expect women in the older age groups (older than 30 years) or with more than 3 children to 
be more strongly influenced to increase contraceptive use by the village midwives.  
Table 8 summarizes results of multivariate logistic regression models with 
community-level fixed effects that use interaction terms to test whether there is a difference 
in how the village midwives affected contraceptive use for these populations. Coefficients 
are presented as log-odds along with the marginal change in predicted probability 
(interaction effect) for women in subpopulation communities. The results are consistent with 
the effect of village midwives on the general population, indicating that village midwives did 
not influence contraceptive use in target groups.  
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Table 8. Summary of estimated coefficients and interaction effects of village midwife 
availability and selected target groups in Indonesia on contraceptive use, 1993-2007 
Target group 
Coeffic-
ient (SE) 
Interact-
ion  
Effect (SE) 
P-
value 
Rural communities      
  Midwife availability  -0.114 (0.089) 
0.020 (0.013) 0.105   Community in rural location     -0.22 (0.145) 
  Midwife availability*rural location 0.24 (0.10) 
Education      
  Uneducated women (0 yrs)      
    Midwife availability   0.027 (0.064) 
0.019 (0.027) 0.482     Uneducated    -0.77** (0.10) 
    Midwife*0 years education      0.07 (0.13) 
  Women with primary education (0-5 yrs)     
    Midwife availability  -0.011 (0.069) 
0.022 (0.016) 0.182     Primary education -0.475** (0.062) 
    Midwife*primary education   0.119 (0.079) 
Wealth      
  Women in 1st quartile PCE      
    Midwife availability   0.001 (0.072) 
0.012 (0.015) 0.424 
    1st PCE quartile  -0.084 (0.089) 
    Midwife*1st PCE quartile 0.07 (0.10) 
  Women in lower 50% PCE      
    Midwife availability   0.056 (0.076) 
0.000 (0.013) 0.981 
    Women in lower 50% PCE   0.039 (0.088) 
    Midwife*lower 50% PCE     -0.06 (0.10) 
Age groups      
  Midwife availability (15-19 years) 0.25 (0.19)    
  20-24 years    0.63** (0.16) 0.003 (0.015) 0.829 
  Midwife*20-24 yrs     -0.23 (0.20) 
  25-29 years    0.59** (0.16) 0.009 (0.013) 0.494 
  Midwife* 25-29 yrs     -0.18 (0.19) 
  30-34 years 0.30 (0.16) 
-0.011 (0.014) 0.439 
  Midwife*30-34 yrs     -0.32 (0.19) 
  35-39 years     -0.18 (0.16) 0.020 (0.017) 0.228 
  Midwife*35-39 yrs     -0.13 (0.20) 
  40-44 years    -0.60** (0.17) 0.013 (0.021) 0.535 
  Midwife*40-44 yrs     -0.18 (0.20) 
  45-49 years   -0.99** (0.19) 
-0.037 (0.031) 0.235 
  Midwife*45-49 yrs     -0.42 (0.23) 
Women with 3 or more children      
  Midwife Availability   0.045 (0.069) 
0.002 (0.012) 0.885   Has 3+ children   0.104 (0.071) 
  Midwife*has 3+ children  -0.034 (0.072) 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate 
(p<0.001).  
Standard errors reported in parentheses to the right of each estimate. 
Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
  45 
3.5.3 Contraceptive prevalence by midwife characteristics 
Focus group discussion indicated that potentially important explanatory variables are 
personal characteristics of the midwives, such as her age and tenure in the community. For 
example, the midwives indicated that early-on, the women in their communities did not trust 
them to provide services as they were young and in some cases had not yet had any of their 
own children. Therefore, conditional on having a village midwife, this chapter tested whether 
midwives’ characteristics affected contraceptive use. For example, the analyses sought to 
determine whether older midwives were more effective in increasing contraceptive use. 
Table 9 reports the results of multivariate logistic regression models with community-level 
fixed effects examining the relationship between midwife characteristics and contraceptive 
prevalence. For all characteristics, no effect on contraceptive prevalence is evident. 
3.6 Discussion 
This study uses a multi-level framework to examine the effect of the Village Midwife 
Program on contraceptive prevalence in Indonesia over a 14-year period. An earlier study 
showed that the program had an effect on the use of other reproductive health services 
including use of a skilled birth attendant, receipt of iron tables, the use of antenatal care 
(Frankenberg et al., 2009). Because one of the village midwives’ core services is provision 
of contraceptive methods, it was anticipated that the village midwives would also have an 
influence on contraceptive prevalence in the communities that they serve. However, this 
chapter’s results indicate that this was not the case.  
Even though village midwives did not affect overall contraceptive prevalence, had 
they reached some of the Government’s target populations, one might argue that this 
component of the Village Midwife Program was partially successful. However, this was also 
not the case. The analysis of the influence of village midwives on the GOI’s target 
populations found that the program had no effect on women’s contraceptive use among 
targeted groups (e.g., low-income, rural, and less educated women). 
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Table 9. Multivariate logistic regressions showing the relationship between contraceptive use and midwives’ experience, 
tenure, age and education level, 1997-2007 
  Experience Tenure Age Education 
Midwife characteristic 0.990 (0.011) 0.989 (0.01) 0.983 (0.01) 1.266 (0.16) 
Women’s Characteristics         
Age         
  20-24 years 1.61** (0.21) 1.60** (0.21) 1.74** (0.24) 1.57** (0.20) 
  25-29 years 2.03** (0.26) 2.02** (0.25) 2.39** (0.42) 2.01** (0.26) 
  30-34 year 1.84** (0.24) 1.85** (0.24) 2.40** (0.56) 1.85** (0.24) 
  35-39 years 1.96** (0.25) 1.97** (0.26) 2.77** (0.83) 1.95** (0.26) 
  40-44 years 1.55** (0.21) 1.54* (0.21) 2.31* (0.84) 1.48* (0.20) 
  45-49 years 1.08 (0.17) 1.08 (0.17) 1.79 (0.78) 1.04 (0.16) 
Education         
  1-5 years 1.58** (0.17) 1.60** (0.17) 1.62** (0.17) 1.63** (0.17) 
  6-9 years 1.97** (0.21) 1.97** (0.21) 1.97** (0.21) 2.00** (0.21) 
  10-12 years 1.56** (0.21) 1.56** (0.20) 1.56** (0.20) 1.56** (0.21) 
  13-19 years 1.15 (0.20) 1.14 (0.20) 1.15 (0.20) 1.17 (0.21) 
Per capita expenditures in top 50% 1.09 (0.11) 1.09 (0.10) 1.08 (0.10) 1.08 (0.10) 
Community Characteristics         
  Hospitals (#) 1.049 (0.047) 1.054 (0.047) 1.061 (0.047) 1.064 (0.047) 
  Public Health Clinics (#) 0.972 (0.019) 0.971 (0.019) 0.973 (0.019) 0.973 (0.019) 
  Community health posts (#) 0.983 (0.021) 0.982 (0.021) 0.982 (0.021) 0.986 (0.021) 
  Private practitioners (#) 0.982 (0.020) 0.983 (0.020) 0.978 (0.020) 0.977 (0.020) 
  Main road is paved (%) 1.16 (0.23) 1.15 (0.22) 1.17 (0.23) 1.14 (0.22) 
  Community has public phone (%) 0.807* (0.085) 0.820 (0.085) 0.814* (0.085) 0.824 (0.086) 
  Households predominantly have private toilet facility (%) 0.966 (0.091) 0.983 (0.092) 0.977 (0.091) 0.954 (0.091) 
  Community has public sewer (%) 0.967 (0.087) 0.966 (0.087) 0.965 (0.086) 0.977 (0.088) 
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 Experience Tenure Age Education 
Survey Year         
  2000 0.939 (0.083) 0.936 (0.081) 0.915 (0.078) 0.915 (0.079) 
  2007 0.99 (0.11) 1.00 (0.11) 0.948 (0.090) 0.886 (0.095) 
Obs. 6,764 6,802 6,889 6,730 
Number of fixed effects 181 180 183 179 
LR Chi-2 129.6 (0.00) 131.01 (0.00) 136.87 (0.00) 136.41 (0.00) 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Standard errors reported in parentheses beside each estimate. 
Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007.
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These results are somewhat surprising given research in other settings that has 
shown contraceptive use to be responsive to improvements in service availability. The 
midwives might have been ineffective in increasing the use of contraceptives for a number 
of reasons. First, focus group discussions revealed that, at least in one area of Java, the 
midwives do not view themselves as vehicles to promote the GOI’s family planning strategy. 
Specifically, they did not believe that it was part of their job to target specific groups of 
women or influence the types of methods the women chose. Focus group participants 
indicated that they counsel women about different methods available, corresponding side 
effects, and make recommendations based on health status and fertility needs. It was clear 
that they regard themselves as independent actors from the GOI and prioritize the needs 
and wants of their clients. Their opinion was that government targeting should be 
implemented by the family planning field-workers.  
BKKBN documents show that community volunteers are, in fact, tasked with 
promoting the Government’s strategy and that they also counsel women on side-effects of 
various contraceptive options. In some districts, the community volunteer accompanies 
women to public health centers to receive clinical contraceptive methods (e.g., IUDs, 
implants or sterilization) (Herartri, n.d.). The design of the Village Midwife Program may 
contribute to midwives’ sense of autonomy from GOI goals; the majority of midwives are 
hired into temporary public positions with the expectation that they will set up, and 
eventually transition into, a private practice. More information on the Government’s intention 
and communication of these targets to the midwives could help clarify whether there was 
simply a gap in provision of information and whether the midwives’ expectations were 
different than what was intended. 
Second, another possible explanation for these findings is that the long history of 
family planning field-worker services in Indonesian communities had already reached the 
population of women most easily influenced by increases in service availability. An earlier 
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study by Gertler and Molyneaux (1994) indicated that supply-side constraints were not a 
factor in fertility decline at that time; increases in education and socioeconomic development 
drove increases in contraceptive use. Gertler and Molyneaux also posited that future gains 
in the CPR were most likely to be most effective through interventions that promoted 
increases in demand rather than interventions that simply expanded the distribution system 
(such as the Village Midwife Program has done). Similarly, research elsewhere in the 
Philippines found family planning outreach to be more effective than availability of family 
planning clinics in increasing contraceptive prevalence (DeGraff et al., 1997).  
Third, the remainder of women classified as having “unmet need” may not be open to 
contraceptives for reasons other than accessibility. Women with unmet need have either (1) 
discontinued use of contraceptives or (2) simply do not use contraceptives. Addressing 
unmet need among these two groups may require separate strategies. Contraceptive 
discontinuation, which rose between 2002/2003 and 2007, occurred most frequently among 
women using pills, condoms, and injections, respectively. The most common reasons for 
discontinuation in 2007 were health concerns, side effects, and the desire to become 
pregnant (Statistics Indonesia & Macro International, 2008). Although least frequently 
targeted by family planning programs, the portion of women who discontinue use due to 
health concerns and side-effects may be most easily served by village midwives through 
education and counseling. While BKKBN documents reveal that family planning field-
workers and community volunteers have been providing counseling about these issues, a 
more skilled and clinically trained provider may be a more appropriate point of reference for 
these women.  
Similarly, women who are nonusers and do not intend to use contraceptives in the 
future also cite method-related concerns as a major reason for not contracepting (e.g., fear 
that it will cause side effects or affect their health). A small proportion of these women 
indicate they “want as many children as possible” (10.2%), the woman or her husband is 
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opposed (17.2%), or lacks knowledge (8.9%) (Statistics Indonesia & Macro International, 
2008). Education and counseling by village midwives also has potential to address some of 
these concerns. However, the village midwives are mainly demand-based providers and a 
more assertive means for identifying and reaching women with unmet need may be 
necessary.  
This chapter also tested, in communities with a village midwife, whether midwife 
characteristics were associated with contraceptive use and found that they were not. 
Anecdotal evidence pointed to several hypotheses related to midwife characteristics that 
were not supported by the data. For example, older and more experienced midwives were 
not any more effective than new village midwives in increasing the use of contraceptives. 
Village midwife tenure did not have an effect on contraceptive use allaying any suspicions 
that cultural acceptance hindered the use of midwife services early-on in her public service. 
Perhaps Indonesia’s long history of contraceptive distribution through family planning 
fieldworkers—who were also community outsiders—dispelled community hesitation to seek 
family planning services from newly posted village midwives. 
The results of this study imply that increases in access to family planning services in 
Indonesia may have reached a saturation level, wherein contraceptive uptake is no longer 
responsive to additional service inputs. As early as the mid-1980s, the contraceptive 
distribution system, although limited in method mix, was extensive and highly responsive to 
increases in demand (Gertler & Molyneaux, 1994). Increases in access to additional family 
planning service providers with capacity to provide clinical methods (i.e., midwives) have not 
increased prevalence. Although many early family planning programs in other settings found 
contraceptive demand responsive to changes in supply during the 1970s and 1980s, 
evidence about this relationship since that time has been mixed (Frankenberg et al., 2009). 
More research is needed to understand influences on contraceptive uptake in health 
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systems where contraceptive supply no longer constrains women’s ability to obtain family 
planning supplies.   
  
 
 
 
4. THE VILLAGE MIDWIFE PROGRAM AND CONTRACEPTIVE METHOD 
CHOICE 
 
4.1 Introduction 
The previous chapter showed that village midwives did not increase contraceptive 
prevalence in their communities. Because a separate goal of the GOI was for the midwives 
to serve as an additional access point for longer-lasting clinical methods, this chapter 
evaluates their impact on contraceptive method type. The aim of this chapter is to 
determine, conditional on contraceptive use, the effect of village midwife availability on 
women’s contraceptive method choice. It evaluates the midwives’ effect on contraceptive 
choice for all reproductive-aged women and for demographic subgroups that were outlined 
as targets for longer-lasting methods defined by the Government of Indonesia’s family 
planning program strategy. Analyses in this chapter also test whether village midwife 
characteristics were associated with contraceptive method choice.  
4.1.1 Evaluating the Village Midwife Program  
Evaluation of health improvement programs requires careful examination of several 
factors that may bias results. The primary challenge in evaluating programs that target 
health outcomes is that these programs are not randomly placed. Chapter 2 provided a 
detailed analysis of correlates of the program’s placement, and Chapter 3 outlined how 
selective program placement may affect our analyses. With regard to contraceptive method 
mix, if the Village Midwife Program were targeted toward communities with a fundamentally 
different mix of method use than non-program communities, then the correlation between 
the program’s presence and method mix could provide biased estimates of the program’s 
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impact on contraceptive choice. Based on the findings from Chapter 2, analyses in this 
chapter will account for selective program placement by including observed community 
characteristics and controlling for unobserved time-invariant community-level factors through 
the use of community-level fixed effects.  
4.2 Data 
Three sources of data from the IFLS are used for this study: (1) interviews with 
women of reproductive age, (2) interviews with community informants (e.g., the village 
leader or head of the local women’s organization), and (3) interviews with village midwives. 
The sample for this analysis includes the subpopulation of reproductive-aged women who 
are still able to conceive, not pregnant at the time of survey, and are currently using a 
modern contraceptive method.  See Appendix C for detailed information about the IFLS. 
4.3 Measures 
Contraceptive method choice is estimated as a function of midwife availability or 
midwife characteristics and other individual and community characteristics as follows: 
),,,,(_ εTIMEXXMfmethodiveContracept ctitcttict =    [3] 
Where, 
• Contraceptive_methodict is contraceptive method type used by woman i in 
community c in time t;  
• ctM  is midwife availability/characteristics in community c at time t;  
• itX  is a vector of individual-level characteristics in time t such as age, 
education, etc.;  
• ctX  is a vector of community characteristics in time t  such as infrastructure 
and socioeconomic development indicators;  
• TIME indicates year of survey; and 
• ε  is made up of three components (1) iu   unobserved time-invariant 
individual-level factors, (2) iv unobserved time-invariant community-level 
factors and (3) ictε unobserved time-variant factors of individual i in the 
community c and time t. 
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The dependent variable of interest is women’s choice of contraceptive method.  Two 
separate strategies were used to measure contraceptive method choice. First, a categorical 
indicator of contraceptive method was created (1=pill, 2=injection, 3=implant, 4=IUD, and 
5=other modern method (e.g., diaphragm/sponge, condom, male/female sterilization). 
Second, binary variables for each method type were created where 0 = does not use this 
method, 1 = method is used. All women in the subsample of women ages 15 to 49 who are 
not pregnant, able to conceive, and report using a method of contraception should have 
non-missing values for these variables. 
The key independent variables of interest were characterized by (1) village midwife 
availability, a binary indicator of whether a village midwife is located in a village at the time 
of survey and (2) several self-reported village midwife characteristics. The measure of 
village midwife availability was created with responses from community informants and is 
available for all IFLS panel and mover communities. Self-reported village midwife 
characteristics were drawn from the subsample of village midwife interviews conducted in 
1997, 2000 and 2007. Tenure is the number of years the village midwife has been in the 
current village. Experience is measured as the number of years the village midwife has been 
in practice in any village. Village midwife age is measured continuously in years. Education 
is a binary indicator of the village midwife’s level of midwifery training: education equals“0” if 
the village midwife had up to one year of midwifery training or “1” if the village midwife had 
three years or more of midwifery training (no midwives had between 1 and 3 years of 
training). 
Also included are a number of control variables that are related to contraceptive 
method choice as indicated in the theoretical model. These include categories of individual 
and community characteristics, value and demand for children and family planning demand, 
and the contraceptive supply environment. 
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Individual and community characteristics include women’s age (5-year age 
categories from 15-49), education (1 = no education; 2 = 1-5 years education; 3 = 6-9 years 
education; 4 = 10-12 years education; 5 = 13+ years of education), and a binary indicator 
indicating whether the woman’s household is in the top 50% of average per capita 
expenditures (reported in adjusted 2005 Indonesian Rupiah). For each community, the 
analyses also control for level of infrastructure and socioeconomic development including 
(1) urban/rural location (0 = urban, 1 = rural); (2) main road is paved (0 = no, 1 = yes); (3) 
community has a public phone (0 = no, 1 = yes); and (4) the majority of households in the 
community have a private toilet (0 = no, 1 = yes).  
The number of family planning service providers in the community control for the 
contraceptive supply environment. These include private and public clinics and providers, 
hospitals, and BKKBN workers and events. 
4.4 Statistical methods 
Descriptive analyses were performed to compare contraceptive prevalence by 
method type over time. Reported are weighted means for each selected individual and 
community characteristic. To evaluate the effect of village midwife availability on 
contraceptive method choice, multinomial logistic and multivariate logistic models with 
community-level fixed effects were estimated to generate estimates of differential 
contraceptive method choice. It is important to control for community-level fixed effects due 
to selective placement of village midwives, which occurred in communities with poor 
infrastructure and socioeconomic development. Additional analyses were conducted 
interacting midwife availability with binary indicators for subgroups of interest (e.g. age 
groups, women with 3 or more children, women who have achieved their ideal family size 
etc.) to test for the midwives’ effect on the GOI’s targeted populations. In addition to midwife 
availability, this chapter also tested whether midwife characteristics (e.g., midwife 
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experience, tenure, age and education level) influenced method choice through a series of 
multivariate logistic regressions.  
For each model, individual and community-level factors were included (e.g., woman’s 
age, level of education, community infrastructure and socioeconomic development). Results 
are reported as a combination of odds ratios, log-odds coefficients and predicted 
probabilities that estimate the effect our independent variables of interest have on the odds 
(log-odds or probability) of contraceptive method choice for logistic and multinomial logistic 
regression models. Significance is reported at the p ≤ 0.05 and p ≤ 0.001 levels. All analyses 
were performed using STATA versions 10.0 and 11.0. 
4.5 Results 
Table 10 summarizes women’s fertility and community characteristics for 
contraceptive users from 1993-2007. These statistics show that women’s use of oral 
contraceptives and IUDs decreased over this time period, more sharply for women in 
communities with a midwife. Injectable contraceptive use increased drastically, and at higher 
rates in communities with a village midwife.  
Table 11 shows source of contraceptives by method type for the years 2000 and 
2007 as reported by Indonesian women. Private sources were the most common suppliers 
for oral and injectable contraceptives while public sources supplied most IUDs and implants. 
Private midwives provided the majority of contraceptive injections to women, while also 
supplying an increasing supply of other contraceptive methods over time. Compared to 
other providers, village midwives provided a small share of contraceptives during their public 
service hours with the greatest percentage of all methods supplied being injections, followed 
by implants. Table 22 provides overall statistics for these women and the contraceptive 
supply environment in communities. 
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Table 10.  Summary statistics of women’s, fertility and community characteristics for contraceptive users by midwife 
availability, 1993-2007 weighted estimates 
 
        Midwife Communities                Non-Midwife communities 
  1993 1997 2000 2007           1993 1997 2000 2007 
Women's Characteristics           
  Age (years) 31.3 30.9 32.3 32.7              31.2 31.8* 34.0* 34.3* 
  Education (years) 4.2 5.4 6.2 7.3 5.6* 7.4* 8.2* 9.3* 
  Monthly household per capita  
    expenditure  (‘000s Rupiah)**  214.9  335.9   302.3   353.2   278.8*   601.2*   465.6*   560.8*  
Fertility Characteristics 
         
  Contraceptive Method (%)         
    Oral  34.5 29.4 25.3 23.8              33.7    31.1 31.4* 28.1* 
    Injectable  33.0 48.4 49.0 63.5              32.5 39.7* 36.1* 46.2* 
    IUD  15.2 9.9 10.3 4.8 20.9* 18.6* 18.0* 14.8* 
    Implant  12.4 8.4 10.9 4.2 6.9*     6.1 7.4*         2.9 
    Other modern method  4.8 3.9 4.4 3.7                6.0     4.5 7.0* 8.1* 
Contraceptive Supply Environment 
          
  Community with village midwife (%) 100.0 100.0 100.0 100.0                0.0     0.0     0.0        0.0 
  Family planning field-worker visits  
    (# in last year) 11.7 10.2 10.2           ⋅                12.0    10.5    10.9            ⋅   
  Family Planning Outposts (#) 2.6 3.1 2.0 
        ⋅                  3.9     4.2     2.6        ⋅   
  Hospitals (#) 2.1 1.6 1.8 2.0                2.0     1.7     2.1 2.4* 
  Public Health Clinics (#) 2.3 3.6 2.3 1.9                2.1 4.7* 3.0*         2.0 
  Community health posts (#) 3.9 4.9 4.6 5.5 6.8* 8.2* 7.8* 8.6* 
  Private practitioners (#) 4.1 4.1 4.5 4.2                5.0 5.3*     4.6        4.2 
*Indicates a statistically significant difference over communities with a village midwife in the same survey year (p<0.05).  
**Per capita expenditures adjusted for inflation (estimates presented in 2005 Rupiah). 
Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
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Table 11. Summary of women’s source of supply by contraceptive method, 2000-2007 
weighted estimates 
 
Oral 
Contraception Injection IUD Implant 
  2000 2007 2000 2007 2000 2007 2000 2007 
Private Sources 48.9 58.7 74.0 74.6 35.3 45.9 22.6 29.3 
  Private midwives 22.1 23.0 56.4 63.1 19.2 32.0 15.1 23.4 
  Medical post 20.4 33.0 0.0 0.2 0.0 0.0 0.0 0.0 
  Private physician 0.9 0.5 6.7 3.6 11.1 9.8 4.1 2.7 
  Nurse/paramedic 2.7 1.6 8.3 5.6 0.3 0.2 2.3 2.6 
  Private clinic 2.9 0.7 2.6 2.1 4.8 3.9 1.1 0.7 
Public Sources 32.9 25.6 23.7 23.0 45.5 36.2 62.1 61.6 
  Public Health Clinic 17.3 13.0 15.7 12.5 39.9 34.0 53.3 52.8 
  Village midwife 4.0 5.2 7.2 9.9 3.6 1.4 6.6 8.9 
  Village delivery post 11.7 7.4 0.9 0.5 2.0 0.8 2.2 0.0 
Hospitals 1.1 0.4 1.2 0.5 13.1 14.0 6.7 4.4 
  Public 0.6 0.2 0.6 0.1 7.6 5.3 5.2 2.9 
  Private 0.6 0.2 0.6 0.4 5.5 8.7 1.5 1.6 
BKKBN workers* 13.6 4.0 0.6 0.0 6.1 0.5 8.5 2.2 
Other** 3.4 11.4 0.4 2.0 0.0 3.3 0.2 2.5 
TOTAL    100   100   100 100 100 100 100 100 
Source: Indonesia Family Life Survey, 2000 and 2007. 
4.5.1 Contraceptive method choice 
To determine the midwives’ effect on contraceptive method choice, a multinomial 
logistic model was estimated examining the relationship between method choice and 
midwife availability (Table 23, Appendix A). This model indicates that village midwife 
presence increased the predicted probability of using contraceptive injections by 4.7 
percentage points, while decreasing the predicted probability of use of all other method 
types (i.e. decreased the probability of use of oral contraceptives by 3.1 percentage-points, 
IUD by 0.9 percentage points, implant by 0.2 percentage points, and other modern methods 
by 0.4 percentage points).3 A generalized Hausman test (seemingly unrelated estimator 
test)4 was conducted to test the assumption of independence from irrelevant alternatives 
                                                 
3Predicted probabilities calculated by using the average of probabilities method. 
 
4A Classic Hausman Test was not possible due to nonconformity of the variance co-variance matrix. 
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(IIA). The Hausman test statistic was significant (e.g., reject H0 (Chi2= 74.97, p= 0.008)); 
multinomial logit was not a good model for these data.  
Therefore, to estimate the midwives’ effect on women’s contraceptive choice, a 
series of multivariate logistic regressions was conducted predicting the log-odds of each 
method type separately, comparing women’s choice in communities with and without a 
midwife. Table 24, Appendix A shows the results of these analyses. The interaction effect of 
village midwife and year indicates whether village midwives were influential in affecting 
women’s choice of contraceptive methods differentially by survey year (Table 12). Village 
midwives were highly associated with use of contraceptive injections in their communities in 
2007; women in communities with a midwife in 2007 were 10.5% more likely to use 
contraceptive injections. At the same time, midwives were associated with lower probability 
of oral contraceptive use in 2000 (5.5%) and 2007 (5.2%) and of implant use in 2007 (4.8%). 
The prevalence of IUDs and other modern methods was not affected by the presence or 
absence of a village midwife.  
4.5.2 Contraceptive method choice in targeted subgroups 
Because the Government of Indonesia’s strategy included a goal to reach specific 
demographic groups to promote longer-lasting methods, the analysis tested whether village 
midwives had a differential effect on contraceptive use among these target groups. Based 
on the Government’s strategy, one would expect women in midwife communities who are 
older than 30 years, have achieved their ideal family size (i.e., do not want any more 
children), or have 3 or more children to have greater probability of using longer-lasting 
methods in midwife communities (i.e., IUDs and implants).  
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Table 12. Summary of interaction effects of midwife availability (treatment) and survey 
year on contraceptive use by method type 
 
Interaction 
Effect SE P-value 
Effect on Injection Use 
   
  Probability of injection use in 1993 (treatment)    -0.031     (0.031) 0.319 
  Probability of injection use in 1997 (treatment*1997) 0.017 (0.023) 0.466 
  Probability of injection use in 2000 (treatment*2000) 0.038 (0.023) 0.095 
  Probability of injection use in 2007 (treatment*2007)       0.105* (0.025) 0.000 
Effect on pill use 
   
  Probability of pill use in 1993 (treatment)       0.0158 (0.033) 0.634 
  Probability of pill use in 1997 (treatment*1997)    -0.023 (0.021) 0.274 
  Probability of pill use in 2000 (treatment*2000)     -0.055* (0.020) 0.005 
  Probability of pill use in 2007 (treatment*2007)     -0.052* (0.021) 0.011 
Effect on IUD use 
   
  Probability of IUD use in 1993 (treatment)     0.043 (0.051) 0.390 
  Probability of IUD use in 1997 (treatment*1997)    -0.001 (0.028) 0.960 
  Probability of IUD use in 2000 (treatment*2000)     0.006 (0.027) 0.820 
  Probability of IUD use in 2007 (treatment*2007)    -0.034 (0.027) 0.202 
Effect on implant use 
   
  Probability of implant use in 1993 (treatment)     0.052 (0.033) 0.111 
  Probability of implant use in 1997 (treatment*1997)     0.011 (0.017) 0.512 
  Probability of implant use in 2000 (treatment*2000)     0.007 (0.021) 0.738 
  Probability of implant use in 2007 (treatment*2007)     -0.048* (0.024) 0.049 
Effect on other modern methods use 
   
  Probability of other modern methods use in 1993 (treatment)       0.0167 (0.058) 0.775 
  Probability of other modern methods use in 1997 
(treatment*1997)     0.008 (0.030) 0.788 
  Probability of other modern methods use in 2000 
(treatment*2000)     0.006 
  
(0.030) 0.845 
  Probability of other modern methods use in 2007 
(treatment*2007)    -0.028 
  
(0.032) 0.381 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate 
(p<0.001).  
Standard errors reported in parentheses to the right of each estimate. 
   Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
 
Tables 25, Appendix A summarizes results of multivariate logistic regression models 
for these subgroups. For these models, interaction effects were created for midwife 
availability and the subgroup of interest while controlling for time-invariant community-level 
factors. The coefficient and interaction effect is provided for each subgroup by method type. 
Presence of a midwife had a similar impact on these targeted groups of women compared to 
the reproductive-aged population as a whole, increasing the probability of injectable usage 
and decreasing the odds of oral contraceptive usage. Specifically, midwife presence 
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increased the probability of injection use among women over 30-years old by 5.3%, women 
who have achieved their ideal family size by 5.5%, and women with 3 or more children by 
6.0%. Midwives decreased the probability of oral contraceptives for women over 30 years 
old by 3.2%, women who have achieved their ideal family size by 4.7% and for women with 
3 or more children by 3.8%. The presence of village midwives had no effect on IUD or 
implant usage among targeted Indonesian women. 
4.5.3 Contraceptive method choice by midwife characteristics 
To test whether village midwife characteristics (e.g., tenure in the community or 
education level) had a differential effect on method choice by their characteristics, an 
additional analysis tested whether these characteristics were associated with contraceptive 
method choice. For example, we sought to determine whether women in communities with 
older midwives had higher odds of using IUDs or implants. Tables 26 to 29 (Appendix A) 
report the results of multivariate logistic regression models with community-level fixed 
effects examining the relationship between midwife characteristics and contraceptive 
method choice.  
Although midwife experience did not influence method choice (Table 26), Table 27 
indicates a relationship between midwife tenure and contraceptive method choice. Longer 
midwife tenure was associated with a lower odds of injection use (OR=0.962) and higher 
odds of oral contraceptive use (OR=1.039). Neither midwife age nor education was 
associated with the odds of method choice (Tables 29 and 30). 
4.6 Discussion 
This chapter shows that the village midwives influenced women’s contraceptive 
method choice. Specifically, women exposed to a village midwife had higher odds of using 
injectable contraceptives and lower odds of using oral contraceptives. Further examination 
of GOI targeted subgroups resulted in similar findings. Injectable contraceptives are a 
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known source of supplemental income for midwives, the majority of whom staff a private 
practice outside of their public duties (Hull & Mosely, 2009).  
Prior to implementation of the Village Midwife Program, oral contraceptives were the 
predominantly used method type. Placement of village midwives into rural communities has 
enhanced the supply and method mix of contraceptives available to these women. Under 
these circumstances, women have chosen to move away from oral contraceptives and IUDs 
and move into the use of injectable contraceptives. This may indicate that these women are 
more satisfied with injectable contraceptives; that the midwives have been effective in 
promoting their (theoretically) preferred method; or that changes in preference may be 
attributable to other unknown reasons. However, a trend toward injectable contraceptive use 
is not unique to Indonesia. For example, in Kenya, Magadi and Curtis (2003) found notably 
higher levels of injectable use among rural, uneducated women and women with less 
exposure to family planning media messages. In Madagascar, a pilot study of CBD of 
contraceptives showed an increase in prevalence of contraceptives, specifically of 
injectables (Hoke et al., 2011).  
While the midwives have been influential in moving women away from pills and into 
use of injections, the predominant use of hormonal, resupply contraceptive methods in 
Indonesia is of concern to policy-makers (UNFPA, 2009). Although women appear to prefer 
these method types, oral and injectable contraceptives are associated with higher rates of 
discontinuation for women in need of contraception. A 2003 study of Indonesian women 
found that although contraceptive failure was lowest among users of IUDs and injectables, 
the risk of contraceptive abandonment was highest for users of pills, injectables and 
condoms (Steele & Curtis, 2003). Further, women 35 years and older in their study were 
significantly more likely to switch or abandon use of injectables or oral contraceptives. The 
authors posit there may be greater health concerns among older women regarding use of 
hormonal methods later in life.  
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The midwives were originally intended to provide a source of longer-lasting, clinical 
method types for women where few convenient sources previously existed (World Bank, 
1991). However, the relatively infrequent use of these methods (e.g., implants and IUDs) 
indicates that the midwives have not been effective vehicles for this change. The issue of 
IUD and implant promotion may be a difficult topic for Indonesian women for several 
reasons. Focus group participants indicated that women are not comfortable with IUD use 
and additional studies noted that these women may prefer contraception that does not 
require a pelvic exam, especially in particularly conservative communities (Warwick, 1986). 
Village midwives stated that they often recommend the use of IUDs to their clients, but that 
this advice is rarely taken. Early in the implementation of the Government’s Family Planning 
Program, there were also claims of coerced use of IUDs, specifically in East Java (Warwick, 
1986). Anger or suspicion regarding this type of intervention by Government officials may 
still linger in certain populations.    
Focus group participants also revealed a problem with women’s adherence to 
implant removal timelines, necessitating that midwives refer women to public health clinics 
for removal of the rods. Research from the 1990s also indicates that some women had 
problems getting providers at public health clinics to remove implants and IUDs upon 
request, especially prior to their expiration (Hull, 1998). These women were at times directed 
to private clinics where they presumably faced higher service fees for removal of the 
implant/IUD. These barriers could potentially be addressed through interventions to improve 
compliance with removal and expiration dates, such as standard guidelines for education 
and counseling about timely removal upon insertion for women, and mandates for public 
clinics to provide these services upon request.    
Although not directly measured in the analyses, issues related to the supply-chain for 
clinical methods may also present challenges. Focus group discussions with midwives 
revealed that they were not able to provide IUDs on demand; they had to first order the IUD 
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and schedule a separate visit for insertion, and IFLS data revealed that less than half of the 
village midwives provided IUD services. Importantly, women may not be willing to switch to 
less popular method types (e.g., IUDs and implants) if methods are inconvenient to obtain or 
they are not confident in their ability to obtain follow-up services related to clinical methods. 
IUDs and implants in particular place especially high demands on the service delivery 
system that require skilled and carefully trained providers, a functioning logistics system, 
attention to counseling and provision of complete information for clients, easy access to 
providers that may remove the implants/IUDs on demand, and ideally, a sophisticated 
follow-up system to notify clients of the need for removal (Fisher, Prihartono, Tuladhar, & 
Hoesni, 1997). Although significant investments have been made in the Indonesian health 
system to ensure access for all populations, disparities remain that affect the availability of 
such services required for consistent and high quality provision and removal of clinical 
methods in non-urban areas.           
The Government of Indonesia has instituted new regulations regarding provision of 
IUDs by midwives that require additional certification. Training for approximately 35,000 
midwives is planned for 2011 (Syarief, 2010). This training could be used as an opportunity 
to engage the midwives in the use of and counseling for IUDs and also to learn from the 
midwives’ experiences in their communities.  
  
 
 
 
5. CONCLUSIONS AND POLICY IMPLICATIONS 
5.1 Summary and synthesis of findings 
This dissertation describes and analyzes a well-known and highly successful 
program in Indonesia whose goal is to improve access to reproductive health care for 
women in underserved areas. It finds that the program was consistently successful over time 
in locating the midwives within rural communities with limited infrastructure and that the 
midwives are providing a wide range of services to the communities they serve. 
By exploiting the temporal variation in implementation of the Village Midwife Program 
and the longitudinal nature of the IFLS, this study also examined the effect of the program 
on contraceptive use and method choice. The findings indicate that the program did not 
influence contraceptive prevalence in program communities. Nor was it related to 
contraceptive use among targeted populations. Contrary to the Government’s family 
planning program strategy, the midwives also did not increase the use of clinical, longer-
lasting methods among women in their communities. However, they were influential in 
moving women from oral to injectable contraceptive methods.  
5.1.1 Lessons for Indonesian policy-makers 
These results may inform Indonesian policy-makers as they seek new solutions to 
address unmet need in the country and to reach their targets for high-need populations. 
Growth in contraceptive prevalence has stagnated over the last 10 years and has even 
declined among uneducated women between the years 2003-2007 (Statistics Indonesia & 
Macro International, 2008). Unmet need has also increased along with an increase in 
abortions for unwanted pregnancies (Statistics Indonesia & Macro International, 2008).  
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The village midwives may be viewed as a mechanism to support Government 
policies and goals, but anecdotal evidence has shown that they themselves do not identify 
with the government perspective. Family planning field-workers and community volunteers 
have traditionally been responsible for promoting the Government’s family planning 
strategies. No formal ties exist between family planning field-workers and village midwives. 
Further, with the decentralization of family planning responsibilities to provincial and district 
governments, there is no overarching strategy to address inefficiencies in the fragmented 
reproductive health service delivery system. Potential for collaboration could be considered 
when investing resources into additional training for the village midwives, family planning 
field-workers, and community volunteers, especially when targeting women with unmet 
need. As Hull and Mosely (2009) stated, “The failure of providers to promote and provide 
methods that are appropriate to the clients’ age, parity and desire for an end to child bearing 
is perhaps the most striking shortcoming of the [BKKBN] program today” (p. 29). Since such 
a small percentage of women receive their contraceptive methods from BKKBN field-
workers and volunteers, participation in the Government’s information, education, and 
communication (IEC) campaigns may need to broaden to include promotion through other 
government venues and service providers such as public health clinics and village 
midwives. 
A growing body of literature calls attention to misaligned incentive structures for 
providers of family planning services in Indonesia, including midwives (Chee, Borowitz, & 
Barraclough, 2009; Hull & Mosely, 2009). Adjustments to the reimbursement system for 
family planning services through Indonesia’s national social insurance program 
(Jamkesmas), for example, could motivate providers to more actively promote methods that 
are appropriate for their clients’ needs (e.g., IUDs or sterilization for women who have 
reached their ideal family size) (Chee et al., 2009). However, prior to implementing any 
reform to further align incentives and aggressively promote longer-lasting methods, the GOI 
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must also address issues related to continuity and quality of the health system and provider 
competency. In some areas, providers (including midwives) have such low volume in 
provision of these services that they may not be able to maintain professional competency in 
the procedures. Additionally, provision of clinically provided methods requires facilities that 
are adequately equipped and have procedures to prevent infection (Fisher et al., 1997; 
WHO, 2010). Midwife training in IUD provision and additional certification requirements are 
already in place that meet some of these ethical criteria. 
As outlined in the theoretical model, supply-side factors are only one pathway to 
influencing contraceptive practice. The GOI could consider alternative approaches to 
increase use of these longer-lasting methods by focusing on demand-side factors affecting 
women’s choice of hormonal methods for targeted populations and women with unmet 
need. Further research among these populations is also needed to understand individual- 
and community-level factors affecting uptake of implants and IUDs (e.g., cultural 
acceptance). With this knowledge, additional strategies to promote longer-lasting methods 
could be developed and employed, such as the use of targeted media campaigns.  
Although the Government strategy to increase access to reproductive health service 
providers and additional contraceptive method types has allowed some women to switch 
method types, the results from Indonesia vary from studies in other settings where 
availability of additional method types has increased prevalence (Gray, Smit, Manzini, & 
Beksinska, 2006; Jain, 1989). In the Indonesian context, increasing access to additional 
services and counseling has not affected contraceptive prevalence. These results highlight 
the importance of context (e.g., cultural and political factors), which affect reproductive 
health outcomes and should also be considered by policy-makers seeking to improve 
reproductive health.   
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5.1.2 Applications for other settings 
Although the Indonesian Family Planning Program has been remarkably successful 
overall, the obstacles it currently faces are common in other settings with relatively less 
mature family planning programs, such as Sub-Saharan Africa, where contraceptive 
prevalence rates are sub-optimal and unmet need is increasing (Jacobstein, Bakamjian, 
Pile, & Wickstrom, 2009). Just as Indonesia set an early example for prioritizing reproductive 
health leading up to the ICPD, it will continue to set an example and provide insights for 
other countries in overcoming these obstacles.  
This study provides several insights from the Indonesian experience that may be 
useful for family planning program managers in other contexts. First, it has demonstrated 
that trained midwives can be an effective vehicle to extend services to rural populations and 
that midwives can provide additional primary care services in resource-constrained settings. 
Training for midwives should be designed with this in mind; they should be equipped with 
basic skills such as for examining sick patients, suturing, and wound care in addition to 
midwifery services. 
Second, increasing service availability may only be effective to a certain market 
saturation point, whereby alternative strategies to increase contraceptive prevalence for 
high-need populations may be required. Contraceptive use increased dramatically during 
the early years of the BKKBN program, but by the 1980s, scholars posited that availability of 
supply no longer directly influenced contraceptive use (or fertility) as markets were already 
saturated with service outlets that provided contraceptive services (Gertler & Molyneaux, 
1994). Their hypothesis is consistent with this study’s findings and points to a need for 
additional strategies to increase contraceptive prevalence by addressing unmet need under 
such circumstances.       
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Along a similar vein, a third lesson relates to the dynamic between demand for and 
supply of contraceptives. In Indonesia, availability of additional service providers with skills 
to provide clinically-based methods (i.e., increased supply) has not resulted in increased 
uptake for these services (i.e., increased demand). This result highlights the importance of 
the dynamic between service providers, women, and the contexts in which they operate. 
Increasing provision of contraceptive services and the mix of methods available are 
important first steps in reaching target populations with access to these method types. 
However, policy-makers must also seek to understand demand-side issues related to 
acceptance and use of contraceptives by method type for appropriate and effective 
targeting.    
5.2 Limitations 
The analytical approach to evaluation of the program on contraceptive practice is 
subject to several limitations. Risk of bias caused by selective program placement is the 
most serious concern. Negative association of program placement with unmeasured 
characteristics related to contraceptive practice, for example, would create downward bias, 
underestimating program impact and resulting in risk of Type II error. Although some 
documentation exists on the intention of the GOI in terms their program placement strategy, 
this dissertation was unable to directly measure the variables on which they intended to 
allocate midwives (i.e., maternal mortality and total fertility). However, the analyses included 
a number of variables that are proximate determinants of these program placement 
variables. The analyses conducted have also minimized the threat to bias in provided 
estimates through the use of an informed methodological approach to address unobserved 
factors (e.g., community-level fixed effects or differencing methods).  
Also, inherent in the nature of this dissertation’s approach is an ambiguity in the way 
the treatment effect is measured (i.e., access to a midwife). Since midwives are assigned at 
the community-level (and not to individuals), the analyses were limited in the way the 
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women’s exposure to her was able to be measured (and to any potential spill-over effects 
related to indirect exposure). Although the IFLS provides some information on individual-
level exposure to the midwives, incorporation at the studies’ level of analysis was not 
possible. Further, due to the selection of a community-level fixed effects logit model, the 
analyses were not able to control for unobserved, time-invariant individual-level 
determinants related to exposure, such as propensity to seek healthcare from a skilled 
provider or personal preferences with regard to contraceptive practice. When evaluating 
contraceptive mix, community fixed effects also limited the ability to control for urban/rural 
location and region, which may be significant, given prior research that has shown strong 
urban/rural and regional effects of these factors on method choice in the Indonesian context. 
Although the Indonesia Family Life Survey is an extremely rich and comprehensive 
source of information for examining these issues, several limitations concerning the data 
should be noted. First, the IFLS sampling strategy included a sample, which when weighted, 
was representative of over 80% of the Indonesian population at baseline. Thus, although 
wide-ranging, the estimates may only be loosely generalizable to the overall Indonesian 
population. Several rural provinces were omitted due to limited geographic accessibility, 
resulting in omitted populations that are relevant for this dissertation. Second, although the 
IFLS is one of the most comprehensive datasets available in a developing country setting, it 
does not contain information on contraceptive use for “never-married” women. This is a 
common survey practice—the same is true of DHS—but may result in underestimates of 
contraceptive use. Thus, these results may only be generalizable to ever-married women in 
Indonesia. Finally, the IFLS does not include information on exposure to mass media 
campaigns, which could also be influential on women’s behavior. 
Despite these limitations, this study has several strengths. Specifically, the 
longitudinal nature of IFLS, which incorporates information at individual-, household-, 
community-, and health facility-level is rare in developing country datasets. Additionally, the 
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time-frame over which the analyses capture information about the Indonesian population 
through a time of growth, economic crisis, and political change is significant.    
5.3 Future research 
Additional research on the Village Midwife Program could reveal additional pathways 
of influence of the Program on women’s reproductive health. Specifically, were the midwives 
influential in reducing contraceptive discontinuation? Have they affected women’s 
knowledge about the benefits of family planning or fertility preferences (e.g., their ideal 
family size)? Also, Jamkesmas was amended in 2008 to include subsidies for reproductive 
healthcare (Syarief, 2010). Examination of the interplay between Jamkesmas and village 
midwives could provide valuable, policy-relevant feedback for the GOI.  
With a larger panel of midwife respondents in a variety of geographic areas, the 
study of midwife retention could also be explored. This issue was found to be problematic in 
Banten province by Makowiecka and colleagues (2008) and is important for sustainability of 
the program. Another study in several Javanese districts found that many young village 
midwives’ goals were to become permanent government employees in public health clinics 
or other facilities as opposed to maintaining private practices in their existing villages (Bruce, 
2002).   
5.4 Conclusion 
 The main policy implication of these analyses is that the Village Midwife Program has 
neither helped to increase contraceptive use, nor channeled women into use of longer-
lasting clinical methods. Although these were stated goals of the GOI, the means by which 
they positioned the village midwives to achieve these goals appeared to be relatively 
passive (i.e., simply making them available to women in program communities). At the same 
time, the Government promoted its strategy through the existing network of family planning 
field-workers and community volunteers. A coordinated approach between village midwives, 
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field-workers, and community volunteers may be more effective in reaching government 
targets in the future, in tandem with additional demand-side research and informed, targeted 
interventions. These lessons are applicable in other settings where family planning program 
managers seek an integrated approach to increase contraceptive prevalence, to reach 
women with unmet need, and to promote clinical methods for appropriate populations.
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APPENDIX A – Supplementary Tables and Figures 
Table 13. Data dictionary for key variables in the study 
Variable Definition 
Midwife characteristics 
  Availability 
A binary community-level indicator of whether a village midwife was practicing in 
the village at the time of survey. This indicator was created with responses from 
the village leader and representative from the village women’s group. 
  Experience 
A continuous midwife-level indicator of the number of years the village midwife 
has been practicing in any village. This indicator was created with responses 
from the village leader and representative from the village women’s organization. 
  Tenure  
A continuous midwife-level indicator in the number of years the village midwife 
has been practicing in the current village at the time of survey. This indicator was 
created with responses from the village leader and representative from the 
village women’s organization. 
  Age A continuous midwife-level indicator that measures the midwife’s age in years. 
  Education  
A binary midwife-level indicator that measures the midwife’s education where 
“0”=1 year of midwifery training and “1”=3 years of midwifery training. 
Community Characteristics 
  Rural location A binary indicator of whether the community is located in a rural or urban setting. 
  Public Health  
  Clinic 
A continuous measure of the number of public health clinics (puskesmas) that 
can be used by people in the community. 
 
  Private  
  Providers 
A continuous measure of the number of private providers that can be used by 
people in the community. These include private midwives, physicians and clinics, 
nurses, paramedics, medical assistants and medical posts. 
  Hospital 
A continuous measure of the number of public and private hospitals that can be 
used by people in the community. 
  Community  
  health post 
A continuous measure of the number of community health posts (posyandu) that 
can be used by people in the community. These health posts are run by 
community members and open once a month to register pregnant women and 
infants; conduct check-ups for pregnant women and infants (e.g., weighing); 
provide food supplements, vitamins and immunizations; distribute 
contraceptives; and provide information and education on family planning, 
nutrition and other community health issues. 
  Paved road A binary indicator of whether the main road in the community is paved. 
  Public phone A binary indicator of whether there is a public phone available in the community. 
  Sewage  
  system A binary indicator of whether there is a sewage system in the community. 
   Private toilet 
A binary indicator of whether households in the community predominantly have a 
private toilet. This indicator is created by collapsing a categorical response from 
the community informant that asks, what is the predominant toilet facility for the 
village population. “Private toilet” includes private toilets with and without a septic 
tank. 
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Women's Characteristics 
     
  Contraceptive  
  use 
A binary indicator of whether the women reports using a modern contraceptive 
method at the time of her interview. These include oral contraceptives (pills), 
injectable contraceptives (1, 2, or 3 month injections), an intrauterine device 
(IUD), implant, male or female condoms, intravaginal device (e.g., sponge), or 
the women or her husband is sterilized. 
  Contraceptive   
  method 
Conditional on any use, a categorical indicator of type of contraceptive method 
used. Categories include pill, injection, IUD, implant, and other modern methods 
(e.g., condoms, sterilization or intravaginal device (e.g., sponge).  
  Age 
Age of women in 5-year age groups (15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 
and 45-49). 
  Education A binary indicator of years of education (0, 1-5, 6-9, 10-12, and 13-19). 
  Fertility  
  preference A binary indicator of whether the woman wants more children. 
  Number of  
  children 
A continuous indicator of family size in terms of the number of biological children 
the woman has had (that are still living at the time of survey). 
  Per capita  
  expenditures 
IFLS provides nominal monthly consumption expenditure aggregates for 
households in each survey wave, which are comprised of total food 
expenditures, total non-food expenditures, and total household expenditures. 
Total expenditures were adjusted to real Rupiah (2005 is the base year) and 
divided by the number of people in the household to create per capita 
expenditures (PCE).  
  Top 50%  
  PCE 
A binary indicator dividing per capita expenditures into the top 50% (3-4 PCE 
quartiles) and bottom 50% (1-2 PCE quartiles). 
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Table 14. Summary of study aims, data sources, hypotheses, variables and methods 
Hypotheses Data 
Sources 
Dependent 
Variable(s) 
Key 
Independent 
Variables 
Explanatory 
Variables 
Method 
H-1 
H-2 
 
Individual & 
community 
informant 
interviews 
Midwife 
availability 
(binary) 
avg # of 
children per 
family, avg % of 
women who 
desire more 
children, 
urban/rural 
location, 
availability of FP 
providers, 
paved road, 
public phone, 
avg monthly 
household 
expenditures, 
public sewer 
system 
NA 
Logit, 
LPM, 
MNL 
(descriptive) 
Private 
practice 
provider 
interviews 
NA 
age, education, 
province, 
midwife tenure, 
secondary 
source of 
employment, 
time spent on 
FP, methods 
offered 
NA NA 
H-3 
Private 
practice 
provider 
interviews, 
Individual & 
community 
informant 
interviews 
Midwife tenure 
(continuous) 
avg # of 
children per 
family, avg % of 
women who 
desire more 
children, 
urban/rural 
location, 
availability of FP 
providers, 
paved road, 
public phone, 
avg monthly 
household 
expenditures, 
public sewer 
system 
NA 
OLS 
Midwife 
experience 
(continuous) 
OLS 
Midwife age 
(continuous) OLS 
Midwife 
education 
(binary) 
Logit 
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H-4 
H-5 
Individual & 
community 
informant 
interviews 
Contraceptive 
use (binary) 
Midwife 
availability 
(binary) 
age, education 
level, desire for 
more children, # 
children, 
household 
PCE, marital 
status, 
urbanicity, 
community 
infrastructure 
(paved road, 
phone, health 
services 
availability) 
Logit, 
LPM 
H-6 
Midwife tenure 
(continuous) 
Midwife 
experience 
(continuous) 
Midwife age 
(continuous) 
Midwife 
education 
(binary) 
H-7 
H-8 
Individual & 
community 
informant 
interviews 
Contraceptive 
method type 
(categorical) 
Midwife 
availability 
(binary) 
age, education 
level, avg # of 
children per 
family, avg % of 
women who 
desire more 
children, 
urban/rural 
location, 
availability of 
FP providers, 
paved road, 
public phone, 
avg monthly 
household 
expenditures, 
public sewer 
system 
MNL, 
Logit  
H-9 
Midwife tenure 
(continuous) 
Midwife 
experience 
(continuous) 
Midwife age 
(continuous) 
Midwife 
education 
(binary) 
 
 
  
 77 
Table 15. Percentage of communities with a village midwife by island, province and 
survey year, weighted 
  1993 1997 2000 2007 
  % (n) % (n) % (n) % (n) 
Communities with village  
midwife % (n) 15.0 (30) 59.4 (149) 62.0 (159) 72.3 (184) 
 Island of Java         
   East Java 27.0 (7) 20.1 (23) 20.9 (24) 21.8 (33) 
   West Java 14.9 (5) 18.2 (30) 16.5 (28) 15.6 (33) 
   Central Java 13.2 (3) 17.9 (20) 17.7 (21) 20.5 (28) 
   Yogyakarta  3.0 (2) 2.3 (9)  2.5 (14)  1.8 (8) 
   Jakarta  0.0 (0) 0.5 (3)  0.0 (0)  0.0 (0) 
  
Java Subtotal 
   58.1  (17)   59.1  (85) 57.6  (87) 59.8  (102) 
 Island of Sumatra         
   North Sumatra 7.5 (3) 5.7 (9) 5.1 (9) 6.8 (15) 
   West Sumatra 6.4 (2) 5.8 (8) 2.0 (3) 4.8 (8) 
   South Sumatra 3.0 (1) 5.9 (10) 5.7 (10) 5.5 (11) 
   Lampung 1.8 (1) 2.1 (5) 2.0 (5) 2.5 (7) 
  
Sumatra subtotal 
  18.7  (7)   19.5  (32)   14.8  (27)   19.6  (41) 
 Other Islands         
   South Sulawesi   15.2 (3) 9.8 (8)   13.1 (11) 9.8 (10) 
   South Kalimantan 6.6 (2) 5.0 (6) 5.4 (9) 4.4 (8) 
   West Nusa Tenggara 1.4 (1) 3.8 (13) 4.2 (15) 3.7 (16) 
   Bali 0.0 (0) 2.8 (5) 5.0 (10) 2.6 (7) 
  
Other subtotal 23.2 (6)   21.4 (32) 27.6 (45)   20.6 (41) 
  
TOTAL 100  (30) 100  (149) 100  (159) 100  (184) 
The unweighted number of communities is reported in parentheses beside each weighted estimate. 
Source: Indonesia Family Life Survey, 1993, 1997, 2000 and 2007. 
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Table 16. Conditional on not having a village midwife in the previous year, logistic regressions showing the odds of village 
midwife availability by lagged fertility and community characteristics, 1997-2007 weighted estimates with community fixed 
effects 
 
Gained a midwife 
by 1997 
Gained a midwife  
by 2000 
Gained a midwife  
by 2007 
Fertility Characteristics 
      
 % families with 3+ children 0.86 (0.88) 0.24 (0.40) 0.024 (0.055) 
  % women want more children 1.1  (1.1) 0.46 (0.76) 0.013* (0.027) 
Community Characteristics 
      
  Village is in rural location 4.4**  (1.8) 4.7  (3.8) 5.8*  (4.8) 
  Main road is paved 0.46 (0.25) 0.22 (0.26) 0.50 (0.58) 
  Village has public phone 0.35* (0.15) 1.3 (1.1) 0.61 (0.61) 
  Average monthly per capita expenditure 1.20 (0.53) 0.20* (0.13) 0.30 (0.23) 
  Village has public sewer 0.61 (0.23) 0.58 (0.33) 0.63 (0.40) 
  Households predominantly have private toilet 1.45 (0.63) 4.54 (4.72) 0.88 (0.69) 
 
 
     
Overall F-test (p-value) 5.38 (0.00) 3.24 (0.00) 3.36 (0.00) 
Adjusted Wald test (fertility characteristics) (p-value) 0.03 (0.97) 0.46 (0.63) 2.54 (0.083) 
Adjusted Wald test (community characteristics) (p-value) 6.86 (0.00) 4.53 (0.00) 5.38 (0.00) 
Number of observations 289 172 160 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Survey-adjusted standard errors are reported in parentheses. 
Source: Indonesia Family Life Survey, 1997, 2000, and 2007. 
  
 
7
9
 
Table 17. Multinomial logistic regressions predicting changes in village midwife availability by fertility and community 
characteristics, 1997-2007 weighted estimates 
 1997-2000 2000-2007 
  
Gained  
midwife 
Lost  
midwife 
Kept  
midwife 
Gained  
midwife 
Lost  
midwife 
Kept  
midwife 
Number of communities 33 23 126 42 17 142 
  Constant 23.0* (10.4) 1.8 (10.1) 22.7* (7.7) 30.7* (11.0) 7.46 . 40.6** (8.9) 
Fertility Characteristics 
             
  Families with 3+ children (%) 0.0 (1.6) 2.0 (2.0) -1.6 (1.4) -0.7 (1.6) 0.2 (3.1) -0.89 (1.28) 
  Women want more children (%) 
-1.3 (1.6) -0.6 (2.1) 0.7 (1.3) -1.1 (1.6) -3.2 (2.0) 2.0 (1.2) 
Community Characteristics 
             
  Village is in rural location 1.53* (0.64) 1.02 (0.66) 1.67** (0.44) 0.84 (0.60) 1.41 (0.87) 1.62** (0.42) 
  Village has public phone 0.29 (0.64) -0.13 (0.63) -0.19 (0.46) -1.60* (0.56) -0.77 (0.75) -1.07* (0.53) 
  Monthly per capita  
    expenditures (ln) -1.98* (0.79) -0.22 (0.80) -1.74* (0.59) -2.25* (0.85) -2.0 (1.3) -3.09** (0.72) 
  Village has public sewer 
-0.51 (0.66) -1.44* (0.59) -0.33 (0.48) 0.17 (0.55) -0.32 (0.78) 0.42 (0.40) 
  Households predominantly have  
    private toilet 1.22 (0.97) -0.83 (0.69) -0.54 (0.53) -0.24 (0.98) 18.7 (15.8) -0.44 (0.86) 
 
 
            
Overall F-test 4.65 (0.00) 52.44 (0.00) 
Adjusted Wald test, fertility 
  Characteristics (p-value) 1.2 (0.31) 2.24 (0.04) 
Adjusted Wald test, community 
  Characteristics (p-value) 4.99 (0.00) 8.77 (0.00) 
Number of observations 320 317 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Communities without a midwife across both survey years are the reference category for each model. 
Survey-adjusted standard errors are reported in parentheses. 
Source: Indonesia Family Life Surveys, 1997, 2000, and 2007. 
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Table 18. Change in marginal predicted probabilities for selected community characteristics 
 1997-2000 2000-2007 
 
Gained  
midwife 
Lost  
midwife 
Kept  
midwife 
Gained  
midwife 
Lost  
midwife 
Kept  
midwife 
 Coef. ME Coef. ME Coef. ME Coef. ME Coef. ME Coef. ME 
Community Characteristics 
            
  Village is in rural location 1.53* 0.05* 1.02 0.00 1.67* 0.24 0.84  -0.04 1.41 0.02 1.62* 0.23* 
  Village has public phone . . . . . . -1.60* -0.13* -0.77 0.00 -1.07* -0.05* 
  Average monthly per capita  
    expenditure (ln) -1.98* -0.06* -0.22 0.05 -1.74* -0.21* -2.25* -0.06* -2.0 -0.02 -3.09* -0.31* 
  Village has public sewer 
-0.51 -0.02 -1.44* -0.09*  -0.33 0.00 . . . . . . 
Note: uses average of probabilities method to calculate incremental change in predicted probability (ME) for binary variables.
  
 81 
Table 19. Family planning training provided to village midwives, 1997 unweighted 
estimates 
 1997   
Received family planning training (%) (n=157) 60.0 
  Type of training (n=93)  
     Treatment for side effects 38.7 
     Norplant/implants 17.2 
     IUD insertions 12.9 
     All FP Methods 10.8 
     Counseling/administration 10.8 
     Other 5.4 
     Sterilization 4.3 
  Organizer of training  
     BKKBN 73.1 
     IDI/IBI 15.1 
     Other 11.8 
Source: Indonesia Family Life Survey, 1997. 
 
 
Table 20. Location of midwife referral for contraceptives, 1997 unweighted estimates 
 
Public 
health clinic None 
Public 
hospital Other 
Location of Referral (%)     
  Pill 42.8 49.7 1.4 6.2 
  Injection 38.5 48.7 2.0 10.8 
  Condom 42.7 34.0 2.0 21.3 
  IUD 66.9 24.5 3.3 5.3 
  Norplant 71.6 9.0 15.5 3.9 
  Sterilization 10.3 4.5 81.9 3.2 
Source: Indonesia Family Life Survey, 1997.
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Table 21. Ordinary least squares and logit models for village midwife characteristics by fertility and community 
characteristics, 1997-2007 pooled unweighted estimates 
  Tenure Experience Age Education (logit) 
 Beta SE Beta SE Beta SE OR SE 
Constant   -0.3 (6.0) 12.5* (5.9)   28.3* (9.1) -5.1 (6.7) 
Fertility Characteristics 
        
 Families with 3+ children (%) 
  -1.7 (1.1) -1.6 (1.2)    -2.8 (1.6) -2.1 (1.1) 
 Women want more children (%) 
  -1.3 (1.1) -1.0 (1.1)    -2.9 (1.7) -1.5 (1.2) 
Community Characteristics 
        
  Village is in rural location 0.09 (0.45) 0.12 (0.44) -1.01 (0.76) -0.59 (0.36) 
  Main road is paved 0.77 (0.55) 0.06 (0.51)  0.75 (0.90)  0.35 (0.58) 
  Village has public phone 0.39 (0.42) 0.26 (0.41)   1.33* (0.56) -0.25 (0.31) 
  Average monthly per capita expenditure** 0.30 (0.45) -0.64 (0.43)  0.04 (0.67)  0.12 (0.52) 
  Village has public sewer 
  -0.31 (0.35) 0.07 (0.34)  0.33 (0.50) -0.23 (0.32) 
  Households predominantly have private toilet 0.51 (0.35) 0.18 (0.36)  0.50 (0.49) -0.16 (0.37) 
Time trend 
        
  2000 0.96** (0.28) 1.98** (0.28)    1.20* (0.59) 
   ⋅    ⋅ 
  2007 4.72** (0.43) 4.31** (0.43) 6.59** (0.65) 5.06** (1.02) 
 
        
R-squared 
   0.27   0.20   0.30  33.80  (0.00)  
Overall F-test (p-value)    1.62 (0.12) 0.59 (0.79)  3.77 (0.00)   8.6 (0.38) 
Adjusted Wald test (women's characteristics)  
  (p-value) 1.41 (0.24) 1.11 (0.33)  2.21  (0.11)   3.81 (0.15) 
Adjusted Wald test (socioeconomic status and 
infrastructure) (p-value) 1.11 (0.35) 0.48 (0.83)  3.72 (0.00) 4.32 (0.63) 
Number of observations 561 560 568 556 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001). 
**Per capita expenditures adjusted for inflation (estimates presented in 2005 Rupiah).  
Robust standard errors are reported in parentheses. 
Source: Indonesia Family Life Survey, 1997, 2000, and 2007. 
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Table 22. Summary statistics of women’s, fertility and community characteristics for 
contraceptive users by midwife availability, 1993-2007 weighted estimates 
 All Communities 
  1993 1997 2000 2007 
Women's Characteristics      
  Age (years) 31.2 31.2 32.9 33.0 
  Education (years) 5.4 6.2 6.9 7.8 
  Monthly household per capita  
    expenditure  (‘000s Rupiah)**  269   434   364   401  
Fertility Characteristics 
     
  Contraceptive Method (%)     
    Oral  33.8 30.1 27.6 24.8 
    Injectable  32.6 45.0 44.2 59.5 
    IUD  20.1 13.3 13.2 7.1 
    Implant 7.7 7.5 9.6 3.9 
    Other modern method  5.8 4.1 5.4 4.8 
Contraceptive Supply Environment 
     
  Community with village midwife (%) 15.0 59.4 62.0 72.3 
  Family planning field-worker visits  
    (# in last year) 11.9 10.3 10.5 NA 
  Family Planning Outposts (#) 3.7 3.6 2.3 NA 
  Hospitals (#) 2.0 1.6 1.9 2.1 
  Public Health Clinics (#) 2.2 4.1 2.6 2.0 
  Community health posts (#) 6.4 6.3 5.8 6.3 
  Private practitioners (#) 4.9 4.6 4.5 4.2 
*Indicates a statistically significant difference over communities with a village midwife in the same 
survey year (p<0.05).  
**Per capita expenditures adjusted for inflation (estimates presented in 2005 Rupiah). 
Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
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Table 23. Multinomial logit regression with community-clustered standard errors showing the relationship between 
contraceptive method choice, village midwife availability and selected individual and community characteristics in 
Indonesia, 1993-2007 
 
Oral Contraceptive Injectable Contraceptive Intrauterine Device Contraceptive Implant 
Community has village midwife -0.01 (0.13)    0.220 (0.124) 0.02 (0.13) 0.08 (0.15) 
Women’s Characteristics 
            
Age 
            
  20-24 years 0.46 (0.67)   0.55 (0.67)  1.06 (0.74)     0.48 (0.70) 
  25-29 years   -0.28 (0.61) -0.37 (0.61)  0.44 (0.68)    -0.19 (0.64) 
  30-34 year   -0.87 (0.60) -1.12 (0.60)  0.22 (0.67)    -0.64 (0.63) 
  35-39 years -2.02** (0.60)   -2.46** (0.59) -0.58 (0.67) -2.08** (0.63) 
  40-44 years -2.25** (0.60)   -2.94** (0.59) -0.52 (0.67) -2.25** (0.64) 
  45-49 years -2.50** (0.61)   -3.68** (0.61) -0.57 (0.68)  -2.48** (0.66) 
Education 
        
  1-5 years   -0.53 (0.26) -0.50 (0.26) -0.95** (0.27) -0.70* (0.28) 
  6-9 years -0.84** (0.25)  -0.58* (0.25) -0.96** (0.26)  -1.13** (0.28) 
  10-12 years -1.51** (0.27)   -1.30** (0.27) -0.98** (0.28)   -1.88** (0.31) 
  13-19 years -2.14** (0.30)   -1.72** (0.30) -0.90* (0.30)   -2.85** (0.45) 
HH in top 50% PCE 0.29* (0.12)   0.35* (0.12) 0.07 (0.13)    0.60** (0.15) 
Community Characteristics 
            
  Hospitals (#) 0.029 (0.046)   -0.050 (0.045)  0.038 (0.047)    -0.151* (0.060) 
  Public Health Clinics (#) -0.046** (0.013) -0.040** (0.012)  0.000 (0.011)    -0.039* (0.020) 
  Community Health Posts (#) -0.020* (0.008)   -0.001 (0.007)  0.005 (0.007)   -0.014 (0.012) 
  Private Providers (#)  -0.002 (0.017)    0.016 (0.016)  0.020 (0.016)    0.006 (0.023) 
  Main road is paved (%)  -0.12 (0.21)  0.01 (0.21)    0.01 (0.23) -0.46 (0.23) 
  Community has public phone (%)   0.22 (0.14)  0.19 (0.13) 0.26 (0.14) -0.29 (0.17) 
  Households predominantly have  
     private toilet facility (%)   -0.27 (0.15) -0.27 (0.15)  -0.28 (0.16) -0.17 (0.17) 
  Community has public sewer (%)   0.00 (0.12)  0.17 (0.12) 0.34* (0.12)   0.33* (0.14) 
  Community is in rural location (%)  -0.02 (0.14)   0.32* (0.14)   0.07 (0.15)    0.59** (0.17) 
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Oral Contraceptive Injectable 
Contraceptive 
Intrauterine 
Device 
Contraceptive 
Implant 
Survey Year 
           
  1997 0.72** (0.16) 0.96** (0.16)     0.07 (0.17) 0.86** (0.21) 
  2000 0.48** (0.16) 0.92** (0.16)   -0.23 (0.16) 1.37** (0.20) 
  2007 0.80** (0.17) 1.63** (0.17) -0.53* (0.18) 0.97** (0.23) 
Constant 3.90** (0.70) 3.41** (0.69) 1.88* (0.77)      2.19* (0.75) 
Obs. 9,874 
Pseudo R2 0.0919 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Clustered standard errors reported in parentheses to the right of each estimate. 
Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
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Table 24. Multivariate logistic regressions with community-level fixed effects showing the relationship between 
contraceptive method choice, village midwife availability and selected individual and community characteristics in 
Indonesia, 1993-2007 
  
Injection Pill IUD Implant Other modern 
Community has village midwife -0.19 (0.19) 0.10 (0.20) 0.26 (0.30) 0.65* (0.32) 0.12 (0.42) 
Survey Year 
          
  1997 0.47** (0.10) -0.01 (0.11) -0.63** (0.13) 0.07 (0.22) -0.52* (0.21) 
  1997*Midwife 0.28 (0.21) -0.24 (0.22) -0.27 (0.32) -0.50 (0.37) -0.05 (0.47) 
  2000 0.46** (0.10) -0.01 (0.11) -0.93** (0.14) 0.62* (0.21) -0.40 (0.21) 
  2000*Midwife 0.38 (0.21) -0.47* (0.22) -0.22 (0.33) -0.58 (0.37) -0.07 (0.47) 
  2007 0.92** (0.12) -0.13 (0.13) -1.51** (0.17) 0.22 (0.31) -0.33 (0.23) 
  2007*Midwife 0.71** (0.22) -0.45* (0.22) -0.51 (0.34) -1.52** (0.43) -0.37 (0.47) 
Women’s Characteristics 
          
Age 
          
  20-24 years 0.01 (0.14) -0.01 (0.16) 0.65 (0.38) 0.03 (0.27) -0.57 (0.68) 
  25-29 years -0.26 (0.14) 0.15 (0.15) 0.95* (0.37) 0.27 (0.26) 0.24 (0.62) 
  30-34 year -0.57** (0.14) 0.21 (0.15) 1.34** (0.37) 0.50* (0.26) 0.75 (0.61) 
  35-39 years -0.93** (0.14) 0.18 (0.16) 1.68** (0.37) 0.20 (0.27) 2.04** (0.60) 
  40-44 years -1.34** (0.15) 0.28 (0.16) 1.99** (0.37) 0.41 (0.28) 2.25** (0.61) 
  45-49 years -1.87** (0.18) 0.32 (0.19) 2.37** (0.39) 0.47 (0.32) 2.49** (0.62) 
Education 
          
  1-5 years 0.21 (0.11) -0.31* (0.12) -0.04 (0.16) -0.20 (0.17) 0.59* (0.28) 
  6-9 years 0.37** (0.11) -0.47** (0.12) -0.03 (0.16) -0.45* (0.17) 0.58* (0.28) 
  10-12 years 0.18 (0.12) -0.55** (0.13) 0.57** (0.17) -0.80** (0.22) 0.98** (0.30) 
  13-19 years 0.01 (0.15) -0.91** (0.18) 0.94** (0.20) -1.47** (0.41) 1.36** (0.33) 
Top 50% real per capita expenditures -0.012 (0.078) 0.022 (0.083) 0.04 (0.13) -0.09 (0.16) 0.03 (0.19) 
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Injection Pill IUD Implant Other modern 
Community Characteristics 
          
  Hospitals (#) -0.057* (0.027) 0.054 (0.029) 0.081* (0.040) -0.127* (0.057) 0.030 (0.058) 
  Public Health Clinics (#) -0.014 (0.009) 0.002 (0.010) 0.005 (0.010) 0.002 (0.023) 0.010 (0.015) 
  Community Health Posts (#) -0.004 (0.008) 0.011 (0.009) -0.011 (0.010) -0.013 (0.024) -0.002 (0.014) 
  Private Providers (#) 0.002 (0.008) -0.005 (0.009) 0.000 (0.009) 0.019 (0.027) -0.010 (0.018) 
  Main road is paved (%) 0.08 (0.12) 0.10 (0.13) -0.19 (0.19) -0.24 (0.21) -0.43 (0.31) 
  Community has public phone (%) 0.085 (0.086) -0.078 (0.093) -0.09 (0.13) -0.03 (0.17) -0.14 (0.19) 
  Households predominantly  
    have private toilet facility (%)  0.140 (0.083) -0.068 (0.089) -0.07 (0.14) -0.08 (0.15) -0.02 (0.22) 
  Community has public sewer (%) -0.036 (0.069) 0.072 (0.075) -0.09 (0.11) 0.04 (0.13) -0.28 (0.15) 
Obs 9,829 9,506 7,497 6,143 6,083 
Pseudo R2 0.1748 0.1492 0.2715 0.1535 0.1965 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Coefficients reported as log-odds; standard errors reported in parentheses to the right of each estimate. 
   Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
 
  
 88 
Table 25. Summary of estimated coefficients and interaction effects for midwife 
availability and targeted subpopulations on contraceptive method choice1993-2007 
Subpopulation Coefficient (SE) 
Interaction  
Effect (SE) P-value 
Injection (n=982)      
Age 30+ 
  
 
 
 
  Midwife availability   0.06 (0.10)    
  30+ years -0.848** (0.072) 0.053* (0.019) 0.005 
  Midwife*30+ years     0.20* (0.10)    
Women have achieved ideal family size 
     
  Midwife availability    0.09 (0.10)    
  Doesn't want more children     -0.088 (0.077) 0.055* (0.018) 0.0020 
  Midwife*doesn't want more children       0.194* (0.096)    
Women with 3 or more children 
  
   
  Midwife availability     0.121 (0.094)    
  Has 3+ children    -0.098 (0.078) 0.060* (0.019) 0.002 
  Midwife+3+ children      0.189* (0.096)    
Pill (n=950) 
  
 
  
  Midwife availability   -0.26* (0.11)    
  30+ years    0.116 (0.076) -0.032* (0.015) 0.031 
  Midwife*30+ years  0.04 (0.10)    
Women have achieved ideal family size 
     
  Midwife availability -0.15 (0.11)    
  Doesn't want more children    -0.178* (0.082) -0.047* (0.016) 0.004 
  Midwife*doesn't want more children -0.16 (0.10)    
Women with 3 or more children 
    
 
  Midwife availability  -0.23* (0.10)    
  Has 3+ children   -0.27** (0.082) -0.038* (0.016) 0.022 
  Midwife+3+ children -0.03 (0.10)    
IUD (n=749) 
     
  Midwife availability -0.16 (0.17)    
  30+ years     0.76** (0.10) 0.005 (0.014) 0.719 
  Midwife*30+ years 0.21 (0.17)    
Women have achieved ideal family size 
     
  Midwife availability     -0.24 (0.17)    
  Doesn't want more children     -0.06 (0.11) 0.008 (0.018) 0.661 
  Midwife*doesn't want more children      0.30 (0.16)    
Women with 3 or more children 
     
  Midwife availability     -0.02 (0.14)    
  Has 3+ children      0.09 (0.10) -0.005 (0.020) 0.812 
  Midwife+3+ children     -0.01 (0.15)    
Implant (n=614) 
 
 
  
 
  Midwife availability    -0.02 (0.20)    
  30+ years     0.12 (0.15) 0.009 (0.010) 0.371 
  Midwife*30+ years     0.18 (0.19)    
Women have achieved ideal family size 
     
  Midwife availability    -0.03 (0.19)    
  Doesn't want more children     0.07 (0.16) 0.015 (0.012) 0.222 
  Midwife*doesn't want more children     0.25 (0.19)    
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Subpopulation Coefficient (SE) 
Interaction  
Effect (SE) P-value 
Women with 3 or more children 
     
  Midwife availability     0.07 (0.19)    
  Has 3+ children     0.15 (0.16) 0.011 (0.013) 0.420 
  Midwife*3+ children     0.08 (0.19)    
 *Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate    
   (p<0.001).  
  Standard errors reported in parentheses to the right of each estimate. 
  Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
 
  
 
9
0
 
Table 26. Multivariate logistic regressions with community-level fixed effects showing the relationship between 
contraceptive choice, midwife experience and selected individual and community characteristics in Indonesia, 1997-2007 
  
Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Midwife experience         0.984 (0.014) 1.028 (0.017) 0.983 (0.032)  1.008 (0.029) 
Women’s Characteristics 
        
Age 
        
  20-24 years       1.27 (0.24) 0.72 (0.15)   1.22 (0.69) 1.17 (0.42) 
  25-29 years       0.96 (0.17) 0.83 (0.17) 2.1 (1.1) 1.59 (0.55) 
  30-34 year      0.77 (0.14) 0.94 (0.20) 2.8 (1.5) 1.90 (0.66) 
  35-39 years        0.58* (0.11) 0.86 (0.18)    5.8** (3.1) 1.39 (0.50) 
  40-44 years        0.358 (0.072) 1.04 (0.23)  5.4* (3.0)  2.35* (0.87) 
  45-49 years        0.291 (0.071) 1.19 (0.31)   7.7** (4.5) 2.02 (0.86) 
Education 
        
  1-5 years        1.39* (0.22)  0.70* (0.12)  0.83 (0.22) 0.81 (0.19) 
  6-9 years         1.80** (0.28)  0.57* (0.10)  0.78 (0.21) 0.63 (0.15) 
  10-12 years        1.68* (0.32)  0.52* (0.11)  1.73 (0.55)  0.44* (0.15) 
  13-19 years      1.56 (0.41)  0.43* (0.13)  1.77 (0.70) 0.50 (0.26) 
HH in top 50%      0.94 (0.12) 1.13 (0.17)  0.96 (0.32) 0.89 (0.22) 
Community Characteristics 
       
  Hospitals (#) 0.870* (0.055) 1.225* (0.090)  1.082 (0.134)  0.923 (0.122) 
  Public Health Clinics (#) 
       1.009 (0.026)   0.932 (0.032)  1.027 (0.041)  0.963 (0.054) 
  Community Health Posts (#) 
       0.984 (0.028)   1.000 (0.033)  1.038 (0.051)  1.068 (0.063) 
  Private Providers (#) 
       0.971 (0.026)   0.988 (0.029)  1.093 (0.072)  0.988 (0.051) 
  Main road is paved (%)      1.57 (0.41) 0.66 (0.19)  0.65 (0.36) 1.12 (0.53) 
  Community has public phone (%)      1.13 (0.16) 1.07 (0.18)  0.64 (0.21) 0.81 (0.23) 
  Households predominantly have  
    private toilet facility (%)       1.19 (0.15) 0.98 (0.15)  0.71 (0.22) 0.82 (0.19) 
  Community has public sewer (%)      0.87 (0.11) 1.08 (0.15)  0.85 (0.20) 1.61 (0.40) 
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Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Survey Year 
        
  2000      1.25 (0.15) 0.613** (0.085) 0.86 (0.21) 1.50* (0.31) 
  2007         2.90** (0.43) 0.552** (0.092)   0.32** (0.11) 0.274** (0.079) 
Obs 4,076 3,889 2,375 2,699 
Number of fixed effects 175 164 98 96 
LR Chi-2 343.70 (0.00) 65.57 (0.00) 135.37 (0.00) 140.58 (0.00) 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Standard errors reported in parentheses beside each estimate. 
Source: Indonesia Family Life Survey, 1997, 2000, and 2007. 
  
 
9
2
 
Table 27. Multivariate logistic regressions with community-level fixed effects showing the relationship between 
contraceptive use, village midwife tenure and selected individual and community characteristics in Indonesia, 1997-2007 
  
Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Midwife tenure   0.962* (0.013)   1.039* (0.016)   0.988 (0.031)    1.031 (0.026) 
Women’s Characteristics 
        
Age 
        
  20-24 years 1.25 (0.24) 0.73 (0.16)  1.27 (0.72) 1.19 (0.43) 
  25-29 years 0.95 (0.17) 0.83 (0.17) 2.1 (1.1) 1.61 (0.56) 
  30-34 year 0.75 (0.14) 0.95 (0.20) 2.7 (1.5) 1.90 (0.66) 
  35-39 years  0.58* (0.11) 0.87 (0.18)     5.5** (2.9) 1.40 (0.50) 
  40-44 years     0.350** (0.070) 1.06 (0.24)    5.3* (2.9)  2.39* (0.88) 
  45-49 years     0.287** (0.070) 1.21 (0.31)     7.4** (4.3) 2.03 (0.87) 
Education 
        
  1-5 years  1.40* (0.22) 0.71 (0.13)   0.82 (0.22) 0.78 (0.19) 
  6-9 years   1.81** (0.28)  0.57* (0.10)  0.77 (0.20)  0.63* (0.15) 
  10-12 years  1.70* (0.32)  0.51* (0.11)  1.68 (0.53)  0.45* (0.15) 
  13-19 years 1.58 (0.41) 0.39 (0.12)  1.71 (0.67) 0.48 (0.26) 
HH in top 50% 0.99 (0.13) 1.10 (0.17)  0.95 (0.31) 0.89 (0.22) 
Community Characteristics 
       
  Hospitals (#) 
    0.877* (0.056)   1.215* (0.089)  1.08 (0.14) 0.93 (0.12) 
  Public Health Clinics (#) 
  1.009 (0.026)   0.932* (0.033)   1.028 (0.041)  0.961 (0.054) 
  Community Health Posts (#) 
  0.983 (0.028)  1.005 (0.034)   1.041 (0.051) 1.060 (0.063) 
  Private Providers (#) 
  0.979 (0.026)  0.977 (0.028)   1.106 (0.072) 1.004 (0.049) 
  Main road is paved (%) 1.53 (0.40)    0.67 (0.19)  0.64 (0.36) 1.12 (0.53) 
  Community has public phone (%) 1.14 (0.17)    1.05 (0.18)  0.64 (0.21) 0.76 (0.22) 
  Households predominantly have private  
    toilet facility (%)   1.23 (0.16) 0.94 (0.14)  0.73 (0.22) 0.81 (0.19) 
  Community has public sewer (%)  0.86 (0.10) 1.08 (0.15)  0.86 (0.20) 1.55 (0.38) 
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Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Survey Year 
        
  2000   1.26* (0.15)   0.621** (0.084) 0.85 (0.21)  1.45 (0.29) 
  2007    3.29** (0.49)   0.504** (0.086)   0.33** (0.11) 0.255** (0.069) 
Obs 4,096 3,909 2,383 2,707 
Number of fixed effects 174 163 99 96 
LR Chi-2 352.86 (0.00) 71.4 (0.00) 130.43 (0.00) 139.89 (0.00) 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Standard errors reported in parentheses beside each estimate. 
Source: Indonesia Family Life Survey, 1997, 2000, and 2007. 
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Table 28. Multivariate logistic regressions with community-level fixed effects showing the relationship between 
contraceptive choice, village midwife age and selected individual and community characteristics in Indonesia, 1997-2007 
  
Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Midwife age   0.964 (0.022)   1.015 (0.026)    1.018 (0.035)   1.037 (0.036) 
Women’s Characteristics 
        
Age 
        
  20-24 years 1.45 (0.30) 0.69 (0.16)  1.25 (0.71) 1.01 (0.38) 
  25-29 years 1.31 (0.35) 0.73 (0.22) 1.9 (1.1) 1.16 (0.51) 
  30-34 year 1.24 (0.44) 0.75 (0.31) 2.3 (1.5) 1.20 (0.68) 
  35-39 years 1.14 (0.51) 0.65 (0.34)  4.3* (3.2) 0.73 (0.52) 
  40-44 years   0.816 (0.453) 0.74 (0.48) 3.7 (3.2) 1.05 (0.90) 
  45-49 years   0.792 (0.529) 0.80 (0.61) 4.8 (4.9) 0.75 (0.78) 
Education 
        
  1-5 years  1.36* (0.22) 0.73 (0.13)  0.82 (0.22) 0.78 (0.18) 
  6-9 years 1.76 (0.27)  0.59* (0.11)  0.78 (0.21) 0.63 (0.15) 
  10-12 years  1.64* (0.31)  0.52* (0.11)  1.78 (0.57)  0.44* (0.14) 
  13-19 years 1.55 (0.40)  0.40* (0.12)  1.76 (0.69) 0.48 (0.25) 
HH in top 50% 0.90 (0.11) 1.18 (0.17)  0.91 (0.28) 0.93 (0.22) 
Community Characteristics 
       
  Hospitals (#) 
   0.869* (0.054)    1.215* (0.087)  1.08 (0.13) 0.90 (0.12) 
  Public Health Clinics (#) 
  1.011 (0.025)    0.934* (0.032)   1.031 (0.041)   0.959 (0.052) 
  Community Health Posts (#) 
  0.978 (0.028)  1.002 (0.033)   1.042 (0.051)   1.063 (0.062) 
  Private Providers (#) 
  0.988 (0.025)  0.980 (0.028)   1.098 (0.068)   0.990 (0.048) 
  Main road is paved (%) 1.55 (0.40) 0.67 (0.19)  0.64 (0.35) 1.08 (0.51) 
  Community has public phone (%) 1.12 (0.16) 1.06 (0.18)  0.65 (0.21) 0.83 (0.23) 
  Households predominantly have private  
    toilet facility (%)  1.22 (0.16) 0.95 (0.14)  0.73 (0.22) 0.80 (0.18) 
  Community has public sewer (%) 0.89 (0.11) 1.05 (0.14)  0.87 (0.20) 1.46 (0.35) 
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Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Survey Year 
        
  2000        1.23 (0.14) 0.649** (0.085)    0.84 (0.20)  1.41 (0.28) 
  2007 2.76** (0.36) 0.612** (0.090) 0.31** (0.08) 0.285** (0.067) 
Obs. 4,137 3,950 2,404 2,738 
Number of fixed effects 176 165 99 96 
LR Chi-2 353.52 (0.00) 66.79 (0.00) 133.8 (0.00) 142.71 (0.00) 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Standard errors reported in parentheses beside each estimate. 
Source: Indonesia Family Life Survey, 1997, 2000, and 2007. 
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Table 29. Multivariate logistic regressions with community-level fixed effects showing the relationship between 
contraceptive choice, village midwife education and selected individual and community characteristics in Indonesia, 1997-
2007 
  
Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Midwife has 3-year degree 0.96 (0.16) 0.85 (0.17)  0.64 (0.31)  1.839 (0.591) 
Women’s Characteristics 
        
Age 
        
  20-24 years  1.26 (0.24) 0.72 (0.15)  1.26 (0.72) 1.16 (0.42) 
  25-29 years  0.98 (0.18) 0.81 (0.17) 2.0 (1.1) 1.60 (0.55) 
  30-34 year  0.77 (0.14) 0.91 (0.19) 2.6 (1.4) 1.95 (0.68) 
  35-39 years   0.60* (0.11) 0.82 (0.17)    5.6** (3.0) 1.42 (0.51) 
  40-44 years      0.365** (0.074) 1.01 (0.23)  5.1* (2.8)   2.36* (0.87) 
  45-49 years     0.283** (0.070) 1.20 (0.31)   7.3** (4.2) 2.13 (0.91) 
Education 
        
  1-5 years  1.41* (0.23) 0.72 (0.13)  0.80 (0.22) 0.77 (0.18) 
  6-9 years   1.84** (0.29)  0.59* (0.11)  0.74 (0.20) 0.60* (0.14) 
  10-12 years  1.68* (0.32)  0.52* (0.11)  1.73 (0.56)  0.43* (0.14) 
  13-19 years 1.56 (0.40)  0.41* (0.12)  1.72 (0.68) 0.47 (0.25) 
HH in top 50% 0.90 (0.12) 1.15 (0.17)  0.92 (0.29) 0.97 (0.24) 
Community Characteristics 
       
  Hospitals (#) 
   0.861* (0.054)    1.207* (0.087)  1.08 (0.13) 0.90 (0.11) 
  Public Health Clinics (#) 
  1.013 (0.026)    0.933* (0.032)    1.023 (0.041)   0.959 (0.053) 
  Community Health Posts (#) 
  0.983 (0.029)   0.996 (0.033)    1.028 (0.051)   1.075 (0.062) 
  Private Providers (#) 
  0.992 (0.025)   0.978 (0.028)    1.087 (0.069)   0.982 (0.047) 
  Main road is paved (%) 1.57 (0.41) 0.64 (0.18)  0.70 (0.39)  1.06 (0.50) 
  Community has public phone (%) 1.12 (0.16) 1.07 (0.18)  0.65 (0.21)  0.87 (0.25) 
  Households predominantly have private 
toilet facility (%)  1.21 (0.16) 0.99 (0.15) 0.76 (0.24)  0.72 (0.17) 
  Community has public sewer (%) 0.89 (0.11) 1.07 (0.15) 0.85 (0.20)  1.36 (0.33) 
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Injectable 
Contraceptive Oral Contraceptive Intrauterine Device 
Contraceptive 
Implant 
Survey Year 
        
  2000 
       1.27* (0.15) 0.649** (0.087) 0.79 (0.19)  1.37 (0.27) 
  2007 2.85** (0.42) 0.64* (0.11) 0.33** (0.10) 0.231** (0.063) 
Obs. 4,039 3,852 2,322 2,693 
Number of fixed effects 171 160 94 94 
LR Chi-2 342.39 (0.00) 65.89 (0.00) 134.2 (0.00) 145.7 (0.00) 
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate (p<0.001).  
Standard errors reported in parentheses beside each estimate. 
Source: Indonesia Family Life Survey, 1997, 2000, and 2007. 
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APPENDIX B – Exploratory Analysis for Contraceptive Use 
Linear probability and logit models with and without fixed effects were examined as 
an exploratory analysis on the effect of midwives on contraceptive use. The results of 
greatest interest are the odds ratio associated with “has midwife” for each model (see first 
row of Table 30). For both the linear probability model (LPM) and logistic model without fixed 
effects, the coefficient for midwife availability is positive and significant (columns 1-2). These 
results are not reliable because there is reason to believe there may be unobserved 
individual or community factors that bias these coefficients. The results for linear probability 
and logistic models that include a women-specific fixed effect are presented in columns 3-4. 
The coefficients on these models are small and indicate a negative effect, although not 
significant. Finally, results from linear probability and logistic models with community-level 
fixed effects are presented in columns 5-6. The coefficients on midwife availability for these 
specifications are small and positive, although also not significant. Coefficients across all 
fixed effects specifications are close to zero, indicating that village midwives do not 
significantly influence contraceptive use.  
Based on earlier research findings that selective placement of village midwives 
occurred in communities with poor infrastructure and socioeconomic development, it is 
important to control for community-level fixed effects. The use of a linear probability model 
may be useful in circumstances where the fixed effects logit specification results in the loss 
of many observations or where it is not important that the outcome (contraceptive use) be 
bounded by a [0, 1] interval. In this case, the fixed effects logit model only results in the loss 
of four observations due to lack of variation in contraceptive prevalence within community 
over time. It is also preferable that the study outcome fall within the [0, 1] interval due to its 
binary nature. For these reasons, the preferred model is the logistic specification including 
community-level fixed effects (Table 30, column 6).  
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Endogeneity may occur when an explanatory variable is used that is correlated with 
the error term due to an omitted variable, measurement error, or simultaneity. In this case, it 
is possible that measured fertility characteristics (e.g., number of children and desire for 
more children) and endogenous. For example, a women’s level of involvement in community 
activities that promote family planning may influence her desire for more children (or current 
family size). These altered fertility characteristics (i.e., preferences) may also affect her 
choice of contraception (Guilkey and Jayne, 1997). To address this concern of endogeneity 
with regard to fertility characteristics, model 6 is estimated with and without fertility 
characteristics (e.g., number of children and desire for more children). To test the possibility 
of a differential effect of midwives over time, an interaction term of the treatment effect 
(midwife availability) with survey year is included. These results are presented in Table 31. 
Consistent with Table 30, the first column of each model presents the results of the 
multivariate logistic regression models with community-level fixed effects as odds ratios. The 
second column of each model presents the same model, however the coefficients are 
presented as percentage points. The third column of each model presents the model 
including interaction effects (treatment and time), again with coefficients reported as 
percentage points. The switch from odds ratios to percentage points is necessary because 
the odds ratio interpretation of logit coefficients cannot be used for interaction terms. 
Because fertility characteristics may be endogenous, they are excluded them from the final 
analysis. 
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Table 30. Multivariate regressions with and without fixed effects showing the 
relationship between contraceptive use,  village midwife availability and selected 
individual and community characteristics in Indonesia, 1993-2007 
 
(1) LPM (2) LOGIT (3) LPM, 
individual fixed 
effects 
(4) LOGIT, 
individual fixed 
effects 
  Beta SE OR SE Beta SE OR SE 
Community has 
village midwife 
        
0.040** (0.009) 1.193** (0.050) -0.01 (0.013) 0.971 (0.093) 
Women’s Characteristics 
Age  
 
 
     
  20-24 years  0.10** (0.021) 1.54** (0.14)  0.10** (0.028) 1.75* (0.32) 
  25-29 years  0.09** (0.020) 1.49** (0.13)  0.13** (0.030) 2.16** (0.44) 
  30-34 year  0.02 (0.021) 1.086 (0.099)  0.12** (0.035) 2.14* (0.55) 
  35-39 years -0.05* (0.022) 0.769* (0.073)  0.13* (0.041) 2.38* (0.74) 
  40-44 years -0.14** (0.023) 0.516** (0.052)  0.09 (0.048) 1.92 (0.72) 
  45-49 years -0.25** (0.026) 0.322** (0.037)  0.03 (0.056) 1.07 (0.48) 
Education 
        
  1-5 years  0.11** (0.015) 1.59** (0.10) . . . . 
  6-9 years  0.16** (0.014) 2.03** (0.13) . . . . 
  10-12 years  0.12** (0.016) 1.68** (0.12) . . . . 
  13-19 years  0.11** (0.021) 1.62** (0.15) . . . . 
Top 50% real    
  PCE -0.018* (0.009) 0.923 (0.037) -0.023 (0.013) 0.852 (0.076) 
Fertility Characteristics 
  Children per  
    family 
 
0.030** (0.003) 1.142** (0.015) 
  
0.063** (0.006) 1.48** (0.065) 
  Want more  
    children (%) 
-
0.193** (0.009) 0.422** (0.018) 
-
0.101** (0.013) 0.495** (0.045) 
Community 
Characteristics 
        
  Hospitals (#)  0.002 (0.003) 1.008 (0.015)  0.002 (0.004) 1.026 (0.031) 
  Public Health  
    Clinics (#)  0.001 (0.003) 1.000 (0.006)  0.001 (0.001) 1.007 (0.010) 
  Community  
  Health Posts (#) 0.002** (0.001) 1.008** (0.003) -0.001 (0.001) 0.995 (0.005) 
  Private  
  Providers (#) -0.000 (0.001) 0.990 (0.005)  0.001 (0.001) 1.014 (0.010) 
  Main road is  
    paved (%) -0.04* (0.014) 0.847* (0.054) -0.004 (0.019) 0.97 (0.14) 
  Has public  
    phone (%)  0.01 (0.010) 1.052 (0.046)  0.003 (0.013) 0.977 (0.094) 
  Households  
    predominantly  
    have private  
    toilet (%)   0.00 (0.010) 1.020 (0.044) -0.008 (0.013) 0.950 (0.085) 
  Has public  
    sewer (%)  0.023* (0.009) 1.108* (0.042) -0.008 (0.011) 0.930 (0.073) 
  Community in  
    rural location  0.00 (0.010) 1.006 (0.046) 
-
0.183** (0.032) 0.263** (0.066) 
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Survey Year 
        
  1997  0.02 (0.013) 1.108 (0.063) -0.014 (0.030) 0.96 (0.20) 
  2000  0.03* (0.013) 1.127* (0.063) -0.018 (0.015) 0.859 (0.098) 
  2007 -0.03* (0.013) 0.891 (0.053) -0.046* (0.019) 0.665* (0.096) 
constant  0.47** (0.032) NA NA 0.484** (0.042) NA NA 
Obs. 16,535 16,535 16,681 5,185 
Fixed effects (#)   8,852 1,795 
Adj R2 | Pseudo 
R2 0.070 0.053   
F |  LR Chi-2      13.8 (0.00) 283.08 (0.00) 
 
Continued... 
 
(5) LPM, 
community fixed 
effects 
(6) LOGIT, 
community fixed 
effects 
  Beta SE OR SE 
Community has village midwife 0.007 (0.013) 1.030 (0.064) 
Women’s Characteristics 
    
Age 
    
  20-24 years 0.107** (0.020) 1.62** (0.15) 
  25-29 years 0.099** (0.020) 1.58** (0.15) 
  30-34 year 0.026 (0.021) 1.11 (0.11) 
  35-39 years -0.050* (0.021) 0.761* (0.077) 
  40-44 years -0.140** (0.023) 0.495** (0.053) 
  45-49 years -0.249** (0.026) 0.296** (0.036) 
Education 
  
 
 
  1-5 years 0.111** (0.015) 1.70** (0.12) 
  6-9 years 0.175** (0.015) 2.29** (0.17) 
  10-12 years 0.153** (0.018) 2.08** (0.18) 
  13-19 years 0.130** (0.022) 1.86** (0.20) 
Top 50% real PCE 0.000 (0.012) 0.999 (0.058) 
Fertility Characteristics  
 
 
 
  Children per family 0.047** (0.003) 1.252** (0.018) 
  Want more children (%) -0.158** (0.009) 0.470** (0.022) 
Community Characteristics 
    
  Hospitals (#) 0.000 (0.004) 1.002 (0.020) 
  Public Health Clinics (#) 0.001 (0.001) 1.005 (0.001) 
  Community Health Posts (#) 0.000 (0.001) 1.002 (0.004) 
  Private Providers (#) 0.001 (0.001) 1.006 (0.005) 
  Main road is paved (%) 0.027 (0.019) 1.14 (0.11) 
  Has public phone (%) 0.001 (0.013) 1.001 (0.061) 
  Households predominantly have   
    private toilet facility (%)  -0.012 (0.013) 0.943 (0.057) 
  Has public sewer (%) 0.004 (0.011) 1.017 (0.052) 
  Community in rural location NA NA NA NA 
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Survey Year 
    
  1997 0.037* (0.013) 1.202* (0.077) 
  2000 0.040* (0.013) 1.216* (0.077) 
  2007 -0.002 (0.015) 1.002 (0.070) 
constant 0.368** (0.035) NA NA 
Obs. 16,535 16,531 
Fixed effects (#) 313 312 
Adj R2 | Pseudo R2    
F |  LR Chi-2 50.38 (0.00) 1213.09 (0.00) 
Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate 
(p<0.001).  
Standard errors reported in parentheses to the right of each estimate. 
Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
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Table 31. Multivariate logistic regressions with community-level fixed effects showing 
the relationship between contraceptive use, village midwife availability and selected 
individual and community characteristics in Indonesia, 1993-2007 
(6) LOGIT, 
community fixed 
effects 
(6a) LOGIT, 
community fixed 
effects 
(6b) LOGIT, 
community fixed 
effects 
  OR SE OR SE Log-odds SE 
Community has village 
midwife 1.030 (0.064) 0.030 (0.062) 0.014 (0.14) 
Survey Year 
      
  1997 1.202* (0.077) 0.182* (0.064) 0.205 (0.079) 
  1997*midwife . . . . -0.01 (0.15) 
  2000 1.216* (0.077) 0.194* (0.063) 0.277** (0.078) 
  2000*midwife . . . . -0.11 (0.16) 
  2007 1.002 (0.070) 0.000 (0.070) -0.116 (0.086) 
  2007*midwife . . . . 0.186 (0.16) 
Women’s Characteristics 
Age 
      
  20-24 years 1.62** (0.15) 0.48** (0.10) 0.49** (0.10) 
  25-29 years 1.58** (0.15) 0.46** (0.09) 0.462** (0.095) 
  30-34 year 1.11 (0.11) 0.10 (0.10) 0.10 (0.10) 
  35-39 years 0.761* (0.077) -0.27* (0.10) -0.29* (0.10) 
  40-44 years 0.495** (0.053) -0.70** (0.11) -0.72** (0.11) 
  45-49 years 0.296** (0.036) -1.22** (0.12) -1.25** (0.12) 
Education 
      
  1-5 years 1.70** (0.12) 0.530** (0.073) 0.535** (0.073) 
  6-9 years 2.29** (0.17) 0.830** (0.073) 0.838** (0.074) 
  10-12 years 2.08** (0.18) 0.730** (0.085) 0.740** (0.086) 
  13-19 years 1.86** (0.20) 0.62** (0.11) 0.63** (0.11) 
Top 50% real PCE 0.999 (0.058) -0.001 (0.058) 0.005 (0.059) 
Fertility Characteristics 
  Number of children per  
    family 1.252** (0.018) 0.225** (0.014) 0.230** (0.015) 
  Want more children (%) 0.470** (0.022) -0.755** (0.046) -0.771** (0.046) 
Community Characteristics 
  Hospitals (#) 1.002 (0.020) 0.002 (0.020) 0.005 (0.020) 
  Public Health Clinics (#) 1.005 (0.007) 0.005 (0.007) 0.004 (0.007) 
  Community Health Posts  
    (#) 1.002 (0.004) 0.002 (0.006) 0.001 (0.006) 
  Private Providers (#) 1.006 (0.005) 0.006 (0.005) 0.005 (0.006) 
  Main road is paved (%) 1.14 (0.11) 0.125 (0.093) 0.130 (0.094) 
  Community has public  
    phone (%) 1.001 (0.061) 0.000 (0.061) -0.006 (0.062) 
  Households predominantly  
  have private toilet (%)  0.943 (0.057) -0.059 (0.061) -0.063 (0.061) 
  Has public sewer (%) 1.017 (0.052) 0.017 (0.051) 0.010 (0.051) 
Obs. 16,531 16,531 16,531 
Fixed effects (#) 312 312  
Adj R2 | Pseudo R2   
F |  LR Chi-2 1213.09 (0.00) 1213.09 (0.00)   
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Continued… 
(7) LOGIT, 
community fixed 
effects 
(7a) LOGIT, 
community fixed 
effects 
(7b) LOGIT, 
community fixed 
effects 
  OR SE Beta SE Log-odds SE 
Community has village 
midwife 1.014 (0.061)  0.014 (0.060)  0.01 (0.13) 
Survey Year 
       
  1997 1.171* (0.072)  0.158* (0.062)  0.177 (0.077) 
  1997*midwife . . . . -0.01 (0.15) 
  2000 1.100 (0.068)  0.095 (0.061)  0.174* (0.076) 
  2000* midwife . . . . -0.12 (0.15) 
  2007 0.958 (0.065) -0.043 (0.068) -0.149 (0.083) 
  2007* midwife . . . .  0.16 (0.15) 
Women’s Characteristics 
       
Age 
       
  20-24 years 1.84** (0.17) 0.612** (0.094) 0.621** (0.095) 
  25-29 years 2.32** (0.21) 0.843** (0.091) 0.857** (0.092) 
  30-34 year 2.30** (0.21) 0.834** (0.091) 0.847** (0.092) 
  35-39 years 2.11** (0.20) 0.749** (0.093) 0.758** (0.094) 
  40-44 years 1.72** (0.17) 0.54** (0.10) 0.546** (0.10) 
  45-49 years 1.24* (0.13) 0.22* (0.11) 0.214 (0.11) 
Education 
       
  1-5 years 1.66** (0.12) 0.505** (0.070) 0.510** (0.071) 
  6-9 years 2.12** (0.15) 0.749** (0.070) 0.756** (0.071) 
  10-12 years 1.68** (0.14) 0.519** (0.081) 0.525** (0.082) 
  13-19 years 1.38* (0.14) 0.32* (0.10) 0.33* (0.10) 
Top 50% real PCE 1.032 (0.058) 0.031 (0.056) 0.037 (0.057) 
Fertility Characteristics 
  Children per family (#) . . . . . . 
  Want more children (%) . . . . . . 
Community Characteristics 
  Hospitals (#) 1.000 (0.019)  0.00 (0.019)  0.002 (0.019) 
  Public Health Clinics (#) 1.004 (0.007)  0.004 (0.007)  0.003 (0.007) 
  Community Health Posts  
    (#) 1.000 (0.006)  0.000 (0.006) -0.001 (0.006) 
  Private Providers (#) 1.004 (0.005)  0.004 (0.005)  0.004 (0.005) 
  Main road is paved (%) 1.13 (0.10)  0.12 (0.090)  0.126 (0.091) 
  Has public phone (%) 1.002 (0.059)  0.00 (0.059) -0.004 (0.060) 
  Households predominantly  
  have private toilet (%)  0.934 (0.055) -0.07 (0.059) -0.072 (0.060) 
  Has public sewer (%) 1.008 (0.050)  0.01 (0.049)  0.001 (0.050) 
Obs. 16,537 16,537 16,537 
Fixed effects (#) 312 312  
Adj R2 | Pseudo R2    0.083 
F |  LR Chi-2 335.53 (0.00) 335.53 (0.00)   
*Indicates a statistically significant estimate (p<0.05); **Indicates a statistically significant estimate 
(p<0.001).  
Standard errors reported in parentheses to the right of each estimate. 
Source: Indonesia Family Life Survey, 1993, 1997, 2000, and 2007. 
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APPENDIX C - The Indonesia Family Life Survey 
 
The Indonesia Family Life Survey (IFLS) is a longitudinal household socioeconomic 
and health survey conducted by RAND and SurveyMeter. It is based on a sample of 13 out 
of Indonesia’s 26 provinces and spans the years 1993 – 2007 creating one of the longest 
running multilevel panel surveys in the developing world. This dissertation draws on three 
sources of data from the IFLS: (1) interviews with women of reproductive age, (2) interviews 
with community informants (e.g., the village leader or head of the local women’s 
organization), and (3) interviews with village midwives. 
Three-hundred twenty-one enumeration areas (EAs) (small survey-defined 
household clusters) were used in the sampling scheme of IFLS. These EAs were drawn 
from 312 administration areas (villages or townships) that are coined “communities”. In rural 
areas, community size averages just over 3,300 people and encompasses 4.8 square 
kilometers. In urban areas, community sizes have three times as many people living in one-
third the area (Frankenberg & Karoly, 1995; Frankenberg et al., 2005). Community-level 
weights are available for the original IFLS panel communities to adjust for sampling design, 
which reflect the number of EAs in the province and the urban-rural strata in which the 
community lies (Frankenberg & Karoly, 1995).  
About 20 households (and individuals within each household) were randomly 
sampled within each EA based on Indonesia’s 1993 National Socioeconomic Survey listings 
that were obtained from regional Bureau of Statistics offices. The 1993 baseline survey 
included data on 7,224 households in 312 communities. The remaining survey waves follow-
up on the original households and household respondents, tracking respondents over time 
to new locations. For this reason, IFLS’ re-contact rate is one of the highest of any 
developing country dataset. The dataset’s strengths lie not only in its re-contact rate, but 
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also in its sample size and the length of time covered during a period of huge transition and 
growth in Indonesia. 
Women’s interviews: For each household sampled, adult interviews provide 
information on a variety of topics. This study uses information from a subsample of IFLS 
adult women who completed an additional survey module focused on women’s health topics 
such as marriage, family planning, prenatal care and child birth. The sample includes ever-
married women (currently married or divorced) ages 15 to 49. In rare circumstances, women 
under the age of 15 may be included if they are married. The study does not include women 
unlikely to benefit from contraceptives -- specifically pregnant women and those who are 
unable conceive. 
The analyses use data from 1993, 1997, 2000 and 2007 for women in households 
interviewed in the original 312 panel communities. The studies also include women in panel 
communities who have joined IFLS households through marriage after the initial sample was 
drawn or who have moved from one panel community to another panel community. 
Although most women appear in the study more than once, subjects may age into or out of 
the sample creating an unbalanced panel (Frankenberg & Karoly, 1995).  
Community informant interviews: These interviews provide community-level 
information that is linked to each woman interviewed. Community informants provide 
information on infrastructure, health services availability, and socioeconomic development 
and are conducted with the village leader and head of the village women’s organization. 
Village midwife interviews: Interviews are conducted with village midwives in a 
subset of IFLS panel communities and this information is linked to women living in that 
subset of communities (see Table 32 for sampling details). These data contribute 
information about the midwives including limited demographic characteristics and a 
summary of the services they provide. These data also provide information on other health 
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services available in the community, prices of services, and on the availability of equipment 
and supplies. The interviews are repeated cross sections from the years 1997, 2000 and 
2007 (it is not possible to separate out midwife-specific information in 1993). For each 
survey wave, IFLS interviewers compile a global list of most frequently used providers in 
IFLS panel communities through household and village-head interviews. A random 
probability sample is then drawn from the global list of providers, and representatives are 
interviewed in their place of business (Frankenberg & Karoly, 1995). Therefore, even though 
a village midwife may be present in a particular community, she may not be sampled from 
the global list of providers. 
Table 32. Number of village midwife interviews by survey year, 1997-2007 
 1997 2000 2007 
  n (%) n (%) n (%) 
Village Midwives interviewed in 1997 157 (100)    
 
Village Midwives re-interviewed in 2000 from  
            1997  
  61 (32.8)  
 
New Village Midwives interviewed in 2000   125 (67.2)  
 
Village Midwives re-interviewed in 2007 from  
             2000 or 1997 
    48 (21.8) 
New Village Midwives interviewed in 2007          172 (78.2) 
Total interviewed 157 (100) 186 (100) 220 (100) 
Source: Indonesia Family Life Survey, 1997, 2000 and 2007 
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